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People seem to have an impressive capacity to change themselves if you believe in them, if 
you tell them they can and give them some help in doing so.  
William R Miller  
 
 
Abstract 
 
Background: Alcohol use disorders are highly prevalent worldwide, but most of the people 
with such disorders are never treated. Internet interventions are effective in reducing alcohol 
consumption and could help overcome some of the reasons for why people do not seek or 
receive treatment. The aim of this thesis was to study if internet alcohol programs are an 
effective treatment option for people with alcohol use disorder. 
 
Method: Internet Cognitive Behavioural Therapy (ICBT) alcohol programs were studied in 
one naturalistic study, one randomized controlled trail, one randomized controlled non-in-
feriority trail and one qualitative content analysis. Study I investigated user characteristics, 
intervention use patterns, and variables associated with reductions in alcohol use, among 
anonymous individuals with hazardous alcohol use who signed up for an ICBT self-help pro-
gram. Study II was a randomized controlled trial with anonymous users with likely alcohol 
dependence (n =1169), comparing guided ICBT program and self-help ICBT program with 
information. Study III was a randomized controlled non-inferiority trail comparing guided 
ICBT to face-to-face CBT at a specialized clinic among patients diagnosed with alcohol use 
disorder (n = 301). Study IV investigated the differences between internet treatment and face-
to-face as perceived by twelve therapists working with internet-based treatment for alcohol 
or cannabis use disorders within different programs, interviewed in three focus group inter-
views. 
 
Results: In Study I, 4165 individuals signed up during two years. Half of the participants were 
women,  the mean age was 42 years, 82 % had high (>15) total score on the Alcohol Use 
Disorders Identification Test, 74% had symptoms of anxiety and 90% were in the contempla-
tion stage of readiness to change. Scoring higher on baseline readiness, completing the  
program, and accessing other support predicted low-risk drinking at follow-up after the  
program. In Study II, no significant differences were found in weekly alcohol consumption 
between the self-help and the therapist-guided ICBT groups at three months, between the 
self-help group and the control group at three months or between any of the groups at six 
months. At three months follow-up a significant difference was identified between the ther-
apist guided and control group in weekly alcohol consumption (difference = -3.84, 95 CI =  
-6.53 to -1.16, t = 2.81, p = 0.005). The difference in alcohol consumption between the inter-
net and the face-to-face CBT group in Study III was non-inferior according to the prespeci-
fied limit of five standard drinks, in the intention-to-treat analysis of data from six months 
follow-up and in most secondary outcomes at three- and six-months. The analysis in Study 
IV revealed five themes in the differences between internet-based and face-to-face treatment: 
communication, anonymity, time, presence and focus. Treatment online in written and asyn-
chronous form creates something qualitatively different from regular face-to-face meetings 
between patients and therapists. 
 
  
 
 
Conclusions: A publicly available web-based program for problematic alcohol use attracted 
users with considerable alcohol and health-related problems. A web-based ICBT program 
with therapist guidance was not found to be more effective than the same program as self-
help in reducing alcohol consumption or other alcohol-related outcomes. An ICBT program 
with therapist guidance might be more effective in the short run than information. Internet 
CBT was not inferior to face-to-face CBT in reducing alcohol consumption among patients 
with alcohol use disorder. There are important differences between conducting internet-
based and face-to-face treatment. Different aspects of the working alliance seem to be im-
portant on the internet compared to face-to-face. Internet alcohol interventions can be an 
effective treatment alternative for alcohol use disorder.  
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1 Alcohol use and its consequences 
 
1.1 The consumption of alcohol 
Alcohol is the most widely used psychoactive substance in the world. In this thesis alcoholic 
beverages that contain the chemical substance ethanol (C2H5OH), like beer, wine or liquor, 
are referred to as alcohol. The total alcohol consumption in the world’s adult population 
(over 15 years of age) was 6.4 litres of pure alcohol per capita in 2016. About 2.35 billion 
people are current drinkers, e.g. consumed alcohol in the previous 12-months. Men drink 
more than women. The proportions of current drinkers are 53.7% among males and 32.4 % 
among women in the world’s adult population. The average consumption among current 
drinkers was 19.4 litres of pure alcohol for men and 7.0 litres for women. Alcohol consump-
tion varies a lot over the world. High national levels of consumption are primarily found in 
Western Europe, Russia, parts of the former Soviet Union and the Americas. Other parts of 
the world like India and the Middle East have lower number of drinkers and lower consump-
tion in the population (WHO 2018).  
 
Table 1: Alcohol consumption in Sweden, Europe and the world 2016 
 
 
 All  Among current drinkers 
 
Current  
drinkers (%)  
APC  
(litres) 
HED  
(%) 
APC  
(litres) 
HED 
(%) 
Sweden 62.0 9.2 28.8 12.5 38.3 
Europe  59.9 9.8 26.4 17.2 42.6 
World  43.0 6.4 18.2 15.1 39.5 
 
APC: average per capita alcohol consumption, HED: Heavy episodic drinking 
means consuming more than 60 grams of alcohol (the equivalent of five 
standard drinks in Sweden), at least once during the last month.  
 
 
In Sweden more people drink alcohol, but the average alcohol per capita consumption among 
drinkers is slightly lower compared to Europe and the whole world. Alcohol consumption in 
Sweden is higher than it was in the 1990’s. But in recent years there has been a decrease in 
consumption, especially among young people (CAN 2017). Most drinkers in Sweden con-
sume small or moderate amounts of alcohol while a small group of heavy drinkers consume 
a lot (Raninen et al. 2013). 
 
1.2 Effects of drinking alcohol 
The effects that people experience as positive when consuming alcohol usually come imme-
diately. These might be feelings of euphoria, relaxation and joy or a sense of becoming more 
social, less self-critical and less worried. Some of these effects are clearly linked to the effects 
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of alcohol in our brains, while others are related to our expectations or the context in which 
the drug is used, e.g. in the sun with good friends after a hard week at work (Peele and 
Brodsky 2000). 
 
1.3 Guidelines for alcohol use 
Guidelines i.e. from national health agencies, are often used to quantify the level of alcohol 
consumption that is regarded as hazardous. Both the average alcohol consumption and how 
much alcohol is consumed on each separate occasion is relevant when assessing hazardous 
alcohol use. There is a lack of international consensus regarding guidelines for low-risk 
drinking (Furtwængler and De Visser 2013). Sweden has no official guidelines but a defini-
tion suggested in a report (Andréasson and Allebeck 2005) has often been used. The  
recommendation for weekly alcohol consumption is to not drink more than fourteen stand-
ard glasses per week if you are a man and not more than nine standard glasses per week if 
you are a woman. The reader should keep in mind that a standard drink of alcohol is defined 
as containing twelve grams of alcohol in Sweden. One standard drink equals approximately 
one small glass of wine (10-15 cl), one small beer (33 cl), one shot or one cocktail. A bottle of 
wine (75 cl) equals six standard drinks. The recommendation is also not to binge drink, which 
is defined as four or more standard drinks for women and five or more standard drinks for 
men on the same occasion. In 2016, 13 % of men and nine percent of women in Sweden drank 
above these recommendations (Guttormsson and Gröndahl 2017). More recent guidelines 
developed for the region of Stockholm consider under 10 drinks and fewer than four on each 
occasion, for both men and women as low risk (Allebeck et al. 2018). The guidelines are based 
on epidemiological studies pointing to lower risk of harm under these limits (Rehm, Room, 
and Taylor 2008).  
 
1.4 Hazardous alcohol use 
When alcohol is consumed in bigger quantities more negative consequences can arise. Heavy 
episodic use or binge drinking increase the risk of injuries and death from different types of 
accidents or social and relationship problems. This is connected to changes in psychomotor 
abilities, cognitive functions and behaviour when an individual is intoxicated (Field et al. 
2010). The day after heavy alcohol consumption there are more negative effects like hang-
over, anxiety or withdrawal symptoms. Cognitive functioning and the ability to perform ad-
vanced tasks like driving are reduced the day after heavy drinking (Gunn et al. 2018). When 
larger amounts of alcohol are used regularly over a longer time, negative health consequences 
become more likely. There is no level of alcohol consumption that can be considered to be 
entirely risk-free (Wood et al. 2018).  
 
The term hazardous alcohol use describes a level of alcohol use that significantly increases 
the risks associated with alcohol. According to World Health Organizations (WHO) most 
recent diagnostic manual it refers to a pattern of alcohol use that appreciably increases the 
risk of harmful physical or mental health consequences to the user or to others to an extent 
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that warrants attention and advice from health professionals (Saunders et al. 2019). An-other 
way of defining hazardous or at-risk alcohol use is through the Alcohol Use Disorders Iden-
tification Test (AUDIT). A score of 8-15 for men and 6-15 for women on the AUDIT indi-
cates hazardous use (Saunders  1993). The proportion of Swedes, between 17-80 years old 
that had such use was 15% among men and 12% among women in 2014 (Kallmen et al. 2015). 
 
1.5 Harmful alcohol use 
There are three main ways in which alcohol consumption causes harm to humans  
(WHO 2018):  
1) Alcohol has toxic effects on organs and tissue which can lead to somatic disease. 
2) Binge drinking episodes can lead to intoxication with impairment of physical coordina-
tion, level of consciousness, perception, cognition, affect and behaviour which can lead 
to accidents, injuries or social problems.  
3) Alcohol use disorder or dependence where self-control over drinking behaviour is im-
paired which can lead to stigma and social problems.  
 
Alcohol reaches all organs and affects virtually the entire body. When both detrimental and 
possible beneficial health effects of alcohol consumption are incorporated in the estimate; 
three million deaths (5.3% of all, 3.8% of female and 12.2% of male deaths) are attributed to 
alcohol consumption globally. Alcohol use is ranked as the seventh leading risk factor for 
premature death and disability. The effects of alcohol consumption on mortality are greater 
than those of major diseases like tuberculosis (2.3%) and diabetes (2.8%) (WHO 2018). A 
register study in Sweden, Finland and Denmark show that the mortality associated with al-
cohol use disorders can lead to a reduction in life expectancy of more than 20 years from the 
average in the population (Westman et al. 2015). But most alcohol related harms are non-
fatal and mortality rates tend to underestimate the impact. Disability adjusted life years 
(DALY) is a term used to refer to a combination of years of life lost, premature death, and 
years lived with disability, which together provide a more accurate method of calculating the 
total disease burden from alcohol (Murray et al. 2012). Globally, 5.1 % of DALYs (2.2% 
among women and 7.6% among males) were attributable to alcohol 2016 (WHO 2018). 
 
Alcohol is causally linked to more than 200 diseases and there are dose–response relation-
ships between alcohol consumption and many major diseases, i.e. the higher average quantity 
of alcohol consumed, the higher the likelihood of developing a disease. (Rehm  2010; Rehm  
2017). A diagnosed alcohol use disorder is not necessary to be affected by alcohol related 
illnesses; even moderate drinkers are affected. Earlier research has suggested that moderate 
alcohol consumption might protect against some diseases, cardiovascular disease in particu-
lar, but this claim has been called into question in recent years (Holmes et al. 2014; Stockwell 
et al. 2016).  
 
Alcohol can also affect other health problems. For example, an estimated 4.2% of all cancer 
deaths globally were attributable to alcohol consumption. Alcohol consumption causes death 
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and disability early in life. It was the leading risk factor globally for both deaths and DALYs 
among those aged 15–49 years, causing 8.9% of attributable DALYs (GBD 2016 Alcohol 
Collaborators et al. 2018). Binge drinking is linked to certain categories of alcohol-related 
harm such as injuries, traffic accidents, homicide, suicide and injuries (Rehm et al. 2009). 
Individuals with an alcohol use disorder are estimated to account for half of all alcohol- 
related harm (Rehm et al. 2010). For these individuals’ social problems in family relationships 
or at work often develop.  
 
1.6 Harm to others 
In recent years the harm done by alcohol consumption to other individuals than the drinker 
has gained increased attention (Karriker-Jaffe et al. 2017). In Sweden 18% of women and 9% 
of men report having been affected negatively by the alcohol use of someone close to them 
(Ramstedt et al. 2015). Having an individual with problematic alcohol use in one’s life is con-
nected to reduced personal wellbeing and poorer health status (Casswell et al.  2011; 
Livingston et al. 2010). Female partners of male individuals with hazardous alcohol use show 
high levels of psychological distress (Tempier et al. 2006). Children who grow up with a par-
ent with alcohol problems have a higher risk of developing psychological and behavioural 
problems (Velleman and Templeton 2016). In Sweden 4% of children are estimated to have 
at least one parent with alcohol use disorder (Raninen et al. 2016).  
 
1.7 Alcohol use disorders 
Harmful alcohol consumption that causes health problems described above is a diagnosis in 
ICD-10 and 11. But when does an individual’s use of alcohol become a disorder in itself? 
Several terms have been used for alcohol use disorders over the years; alcoholism, depend-
ence, addiction, misuse and abuse are some examples used both by researchers and in every-
day language. What alcohol problems are called represent different levels of problem but also 
different perspectives from which the phenomenon can be viewed. The American physician 
Benjamin Rush was the first to describe alcohol dependence as a disorder in 1797. The Swe-
dish physician Magnus Huss systematically described the physical and mental effects and the 
addictive potential of alcohol use observed in the individual, and named the disease “alcohol-
ismus” in 1849. In 1960 Jellinek defined alcoholism as any use of alcoholic beverages that 
causes damage to the individual, to society, or both. Edward and Gross proposed seven cri-
teria in 1976 which was the first clear definition of the alcohol dependence syndrome. The 
description was revised by Edwards in 1986, suggesting two main features of alcohol depend-
ence; impaired control and withdrawal or tolerance as biological consequences. (Li et al. 
2007).  
 
1.8 Diagnostic criteria 
Diagnostic criteria for alcohol use disorder have been developed by observing symptoms typ-
ical of the patients. There are no tests that can be used to determine whether a person has got 
the disorder or not, although different biological markers can be used as part of an 
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assessment. Today, both the International Classification of Diseases (ICD) of the WHO and 
the Diagnostic and Statistical Manuals of Mental Disorders (DSM) of the American Psychi-
atric Association are used in healthcare and in research. The systems contain similar criteria 
(see table 2). ICD is a classification list of diseases in general and DSM is focused specifically 
on mental health and psychiatry. Both systems have gone through changes in recent years. 
The ICD specifies two diagnoses for problematic alcohol use: Harmful (pattern of) alcohol 
use, and Alcohol Dependence (syndrome). The diagnosis of harmful use is used when the 
alcohol use actually has caused some kind of damage to the mental or physical health of the 
user. The older definition of alcohol dependence in DSM-4 was similar to the definition in 
ICD-10. In the update to DSM-5, the criteria from the two diagnoses abuse and dependence 
were combined into alcohol use disorder.  
 
1.9 Prevalence of alcohol use disorders 
An estimated 237 million men and 46 million women had alcohol use disorders globally in 
2016. Europe had the highest prevalence of alcohol use disorders, with 14.8% among men 
and 3.5% among women. The same year 2.6% of people were estimated to have alcohol de-
pendence globally and 3.7% in Europe (WHO 2018). According to the National Epidemio-
logic Survey on Alcohol and Related Conditions III (NESARC-III), where a representative 
sample of US adults (n = 36 309) were interviewed face-to-face, the twelve-month prevalence 
of alcohol use disorder according to DSM-5 was 13.9% (17.6% among men and 10.4% among 
women) and lifetime prevalence 29.1% (36.0% among men and 22.7% among women) (Grant 
et al. 2015). In Sweden, 4.0% (4.9% of men and 3.2% of women) of the adult population have 
been estimated to fulfil the diagnostic criteria for alcohol dependence according to DSM-4. 
A majority of these, around 75 %, have a mild to moderate form of dependence; with three 
or four criteria for dependence, while a minority, circa 25 %, have more severe dependence, 
with five to seven criteria (Andreasson et al. 2013). 
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Table 2. Diagnostic Criteria for Alcohol Use Disorder and Alcohol Dependence and in DSM-
5, ICD-10 and ICD-11 
DSM-5 Alcohol Use Disorder ICD-10 Alcohol Dependence 
Syndrome 
ICD-11 Alcohol Dependence 
At least two criteria within the 
last year. Categorized accord-
ing to severity: 2-3 mild, 4-5 
moderate, 6 or more severe 
Three or more criteria occurred 
together for at least one month 
or repeatedly within a twelve-
month period. 
Two or three features evident 
over at least 12 months, or if 
alcohol use is continuous for at 
least 1 month. 
Craving, strong desire or urge 
to use alcohol. 
 
Strong desire or compulsion to 
use alcohol. 
Impaired control in onset, 
level, circumstances or termi-
nation of alcohol use, often 
(but not always) with a subjec-
tive sensation of urge or crav-
ing. 
Use alcohol in larger amounts 
or over longer period than in-
tended. 
Difficulties in controlling onset, 
termination, or level of alcohol 
use. 
Persistent desire or unsuc-
cessful efforts to cut down or 
control alcohol use. 
 
Important social, occupational 
or recreational activities are 
given up or reduced because 
of alcohol use. 
Progressive neglect of alterna-
tive pleasures responsibilities or 
interests because of alcohol 
use, or time spent on obtaining, 
drinking or recover from alcohol. 
 
Increasing priority in life 
given to alcohol use over other 
interests or enjoyments, daily 
activities, responsibilities, or 
health or personal care. Mak-
ing other life-areas peripheral, 
often despite the occurrence of 
problems. 
Alcohol use results in failure to 
fulfil obligations at work, 
school, or home (e.g. repeated 
absences or poor perfor-
mance) 
A great deal of time is spent in 
activities necessary to obtain 
alcohol, use alcohol, or re-
cover from its effects 
Continued alcohol use despite 
knowledge of physical or psy-
chological problem caused or 
by alcohol. 
Continued alcohol use despite 
clear evidence of harmful conse-
quences. 
Continued alcohol use despite 
social or interpersonal prob-
lems caused or worsened by 
alcohol. 
Recurrent alcohol use in situa-
tions in which it is physically 
hazardous 
  
Tolerance 
 
Tolerance Physiological features  
manifested by tolerance, with-
drawal or repeated use to pre-
vent withdrawal. 
Withdrawal 
 
Withdrawal  
 
 
Tolerance: a need for increased amounts of alcohol to achieve intoxication (or desired effect) or less 
effect by the same amount of alcohol. Withdrawal: withdrawal symptoms characteristic for alcohol 
(e.g. shakiness, restlessness, nausea, sweating, a racing heart, or a seizure) when reducing or 
stopping alcohol use, or use of alcohol (or related substance) to relieve or avoid such symptoms. 
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1.10 Other terms used for problematic alcohol use 
 
1.10.1 Alcohol abuse 
Earlier diagnostic classification systems have tried to differentiate between use, abuse and 
dependence of alcohol. The DSM-4 made a distinction between alcohol abuse and alcohol 
dependence, where abuse primarily indicated use causing social harm. According to DSM-4 
alcohol abuse refers to repeated adverse social and legal consequences caused by drinking, 
like failure to manage work, school or family responsibilities or driving under the influence 
of alcohol. Analysis with item response theory have later showed that the criteria of abuse 
and dependence measured one dimension rather than two. People suffering from alcohol 
abuse have been considered to be more able to return to a non-problematic alcohol use, while 
alcohol dependence generally have been considered to be more persistent. In Sweden the 
term alcohol abuse is still used within social services and among some researchers, as an al-
ternative to using medical diagnosis. But the term is connected to stigmatizing attitudes. A 
vignette study among trained mental health professionals showed that they agreed more with 
the notion that the individual described was personally culpable and that punitive measures 
should be taken, when the term “substance abuser" was used compared to when the term 
"substance use disorder" (Kelly and Westerhoff 2010). According to a consensus statement 
from research journals within the alcohol field abuse and abuser or equivalent words in other 
languages should in general be avoided (Saitz 2016). 
 
1.10.2 Alcoholism 
Alcoholism is an older term rarely used in current research with the exception of names of 
scientific journals. The term is not part of any current diagnosis manuals. The classical de-
scription of the alcoholic was done by Jellinek indicating someone who is unable to drink 
normally. This description was based on interviews and experiences with patients visiting 
clinical settings and in self-help groups such as Alcoholics Anonymous. The term alcoholism 
is connected to the view of the phenomenon as a chronic disease that is progressive and often 
fatal, with denial as a central feature. Views that have been disproved by epidemiological and 
psychological research. Successful outcome in recovery have even been related to pre-treat-
ment denial and the nonacceptance of the label alcoholic (Orford 1973). Many heavy drinkers 
who do not wish to be called alcoholics even if they have experienced negative consequences, 
while others see it as an important part of acknowledging their problems and emphasize the 
need for them to stay abstinent (Wallhed Finn et al. 2014). 
 
1.10.3 Alcohol addiction 
According to the American Society of Addiction Medicine, addiction is defined as a chronic 
medical disease involving processes in the brain, genetics, the environment and life experi-
ences. People with addiction drink alcohol compulsively and often continue despite harmful 
consequences. According to Koob, alcohol addiction is a chronically relapsing disorder char-
acterized by compulsion to drink alcohol, loss of control over the drinking and a negative 
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emotional state (Koob 2014). In the research literature the term addiction is often used in 
papers about neuroscience, about theoretical explanations for the disorders or about behav-
ioural addictions where no substances are involved. Addiction can be used to describe the 
psychological or compulsory aspects of substance use disorders while dependence is used to 
describe physiological aspects of tolerance and withdrawal. Like the term abuse, addiction 
have been viewed by some as pejorative and stigmatizing (O’Brien 2011). In Swedish the same 
word ‘beroende’ is used for both addiction and dependence. 
 
1.10.4 Heavy use over time 
The classifications of alcohol use disorders in the diagnostic manuals have been criticized.  
There are examples of individuals that fulfil the diagnostic criteria for dependence, but do 
not drink excessively. Social norms about drinking also affect what is seen as problematic and 
can give very different estimates for prevalence of alcohol dependence in countries with sim-
ilar total alcohol consumption. One proposed alternative is to abandon diagnostic criteria in 
favour of a measure of regular high alcohol consumption - “heavy use over time” (Rehm et 
al. 2013). The argument is that it is heavy alcohol use that causes the harms from alcohol. 
Heather has objected that this definition is not sufficient because the patients do not usually 
regard the heavy use over time as the main problem but the addiction, i.e. the inability to 
refrain from heavy use (Heather 2013). Many researchers have argued that a continuous con-
cept of alcohol use disorder is required (Glass et al. 2017). One way to improve would be to 
include the level of alcohol use as part of the alcohol use disorder diagnostic criteria (Rehm 
et al. 2019). 
 
In the studies in this thesis the diagnostic criteria for both alcohol dependence and alcohol 
use disorder have been used in combination with continuous measures of alcohol consump-
tion and the AUDIT instrument. The focus is on alcohol use disorder as defined in the DSM-
5 which includes individuals with harmful alcohol use and alcohol dependence (ICD). In the 
first study a wider population of hazardous users was targeted. 
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2 Theories of alcohol use disorders 
Alcohol use disorders are not the result of any individual weakness or moral failing, but  
according to different theories arise from a complex interaction of individual psychological, 
biological, social, and cultural factors. This section will give a brief overview of some theories 
on how alcohol use disorders are developed, maintained and changed.  
 
2.1 Biological factors 
2.1.1 Genetic risk 
How a person is affected by drinking alcohol and experiences rewards or negative effects 
seems to be affected by genes. For example, a mutation in the gene ALDH2 causes impaired 
metabolism of alcohol, leading to blushing and nausea (Li et al. 2012). Family studies have 
shown that the risk of alcohol use disorders can be linked to both genetic inheritance and a 
shared environment. A Swedish study on adoptees conducted during the 1980s showed that 
there were two types of alcohol dependence among men. Type 2 had early onset, impulsive 
and sensation seeking traits, often social problems and high heredity (about 90%). Type 1 
had a late onset, slower dependency development and few social problems. People in this 
group had low heredity (about 40%) (Cloninger 1981). Twin and adoption studies have 
showed that about 50% of alcohol use disorders are heritable (Verhulst et al.  2015). Genetic 
factors play a major role, but environmental risk factors and interactions between genes and 
the environment also contribute to the development of alcohol use disorders (Carvalho et al. 
2019). DNA studies have failed to find any specific gene that leads to alcohol use disorder. 
Rather, a variety of genes appear to be protective or risk factors that may affect whether or 
when someone develops alcohol use disorder (Clarke et al. 2017). The picture is complicated 
by epigenetic processes which mean that the influence of genes can be influenced by envi-
ronmental factors and by the effects of alcohol (Pucci et al. 2019).  
 
2.1.2 Alcohol in the brain 
Neurotransmitters constantly transmit signals between neurons in the brain. They are se-
creted from the axon of the neuron and attach to receptors on the dendritic of nearby neu-
rons. This process triggers electrical activity in the neuron which in turn sends signals that 
rapidly spread in various complex systems in the brain. Alcohol gets its effects through how 
it affects these signalling systems. Alcohol easily travels through the blood-brain barrier and 
into the brain. The effect comes within minutes after it is ingested (Spanagel 2009). There are 
different types of neurotransmitters, neurons and receptors that have different functions in 
the brain. Both the signalling substances and the areas of the brain involved help explain the 
effect of drugs like alcohol. Several neurochemical systems are affected by alcohol consump-
tion. The glutamate and γ-aminobutyric acid (GABA) systems act as accelerator (excitatory) 
and brake (inhibitory) in the brain and are linked to the calming and anxiety reducing effects 
of alcohol. The opioid peptide system is linked to pleasure, well-being and pain relief. The 
dopamine system is central to habit learning and motivation when it comes to things that are 
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important to our survival. The cannabinoid system affect appetite, pain sensation, mood and 
memory. The serotonin system plays an important role in mood and cognition (Koob 2014; 
Spanagel 2009). There is still a great deal of uncertainty as to how exactly alcohol affects the 
brain's system. There is extensive individual variation in the effects of alcohol depending on 
for example age and sex (Carvalho et al. 2019).  
 
2.1.3 The reward system 
Our brains have a system of neurons that use dopamine to keep up the behaviour required 
to approach and obtain natural rewards, the mesolimbic dopamine system, also called the 
reward system. The system is in an old part of the brain, from an evolutionary perspective, 
which is common to all vertebrates. The purpose of the reward system is to reinforce behav-
iours that are important for survival such as eating, drinking or having sex. The reward sys-
tem was discovered by mistake during experiments on rats that were given electrical  
impulses in central parts of the brain and began to repeat the behaviours associated with the 
impulse. Alcohol affects the activity of the reward system. Increased dopamine content in the 
reward system creates a sense of euphoria and reward that makes us want to repeat behav-
iours that are linked to the positive experience. Recent research indicates that dopamine is 
primarily involved when we experience new or unexpected rewards and ensures that we learn 
and are motivated to continue to seek these rewards. Other systems are also involved in the 
reward process by indirectly leading to increased dopamine levels or by providing positive 
experiences such as enjoyment (opioids), connection (serotonin) or relaxation (GABA). 
Brain areas involved in the reward system are the extended amygdala, the nucleus accum-
bens, the orbitofrontal cortex and the dorsal striatum, which are areas responsible for rein-
forcement, decision making, and impulse control (Spanagel 2009). 
 
2.1.4 Development of addiction 
Drugs can give rise to higher levels of dopamine than many natural rewards. Alcohol can 
double the dopamine level, which is equivalent to having sex. To seek such rewards may be 
perceived as equally or more important as activities needed for our survival. This phenome-
non has been likened to the reward system being kidnapped by the effects of alcohol. Others 
have described the relationship with alcohol as a sort of love. The development of addiction 
coincides with successive changes in the brain's receptor system that control reward, memory 
and impulse control. The development can be described as a circular process with three main 
stages. As an individual moves from impulsivity to compulsivity, a shift occurs from positive 
reinforcement that drives the motivated behaviour to negative reinforcement that drives the 
behaviour The following describes the neurochemical processes that contribute to the devel-
opment of alcohol use disorder (Koob, 2004) (see figure 1). 
 
  
11 
Figure 1. Addiction cycle  
 
 
 
Binge consumption / intoxication: Regular binge consumption of alcohol is reinforced by the 
positive effects in the brain reward system described above. The initially strong dopamine activa-
tion can lead to alcohol seeking behaviour where the person repeats behaviours that have previ-
ously led to the reward, without much intention. 
Preoccupation / anticipation: Cues in the situations in which alcohol have been consumed are 
linked to the effects of the alcohol in the brains reward system by imprinting (in the amygdala 
and hippocampus) and by classical condition (e.g. in dorsal stratium). This leads to cravings and 
forming of habits of continued regular drinking. When the alcohol use disorder becomes more 
severe, alcohol-seeking behaviour can become so strong that it is perceived as compulsive or 
automatic. Brain imaging has shown how areas of the brain connected to craving and desire are 
activated when people are exposed to things that are associated with previous drug use. Even 
small amounts of alcohol can trigger the desire. Heavy alcohol use over time is also associated 
with impaired function in the frontal lobe, which can lead to impaired impulse control and ability 
to make decisions. 
Withdrawal / negative feelings: As tolerance develops for the effects of alcohol, the brain be-
comes less receptive, increased doses are required for the same effect. The brain strives to 
maintain balance within and between different functions. When a person regularly drinks heavily 
it will make the systems less sensitive to the effects of alcohol (i.e. neuro adaption) by reduced 
release of signal substance, reduced number of receptors, more purifying enzyme or activation 
of the hypothalamic–pituitary–adrenal axis and brain stress neurotransmitter systems. The down 
regulation can make the person feel low or depressed and create a desire to use alcohol to feel 
more normal (e.g. negative reinforcement). Prolonged alcohol intake can result in impaired ability 
for the brain to regain its original function and some symptoms may only disappear after a long 
period of abstinence.  
 
 
Severe alcohol use disorder can be described as a disease of the brain that goes from impul-
sivity to obsession and compulsivity. The development involves gradually increasing experi-
ences of loss of control, desire and negative feelings. Genetic and environmental factors make 
it different for different people (Spanagel 2009). There seem to be a consensus among re-
searchers that alcohol use disorder is a disorder in the sense that it is not a moral failing, lack 
of character or a certain addicted personality. And that people suffering from alcohol use 
disorders should be offered treatment or care. But there is no consensus regarding its status 
as chronic brain disease. Lewis have argued that psychological change, development and, 
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indeed, all learning involve brain change and that the neuroscientific research so far, have 
been unable to demonstrate that changes caused by substance use are fundamentally different 
from how other intense learning or experiences change the brain (Lewis 2018). Several  
researchers have pointed out problems and limitations with the brain disease model of  
addiction. And that it is not supported by animal and neuroimaging evidence to the extent 
its advocates suggest (Heather et al. 2018).  The acute and reinforcing aspects of addictive 
drugs like alcohol are usually not disputed, but what seems yet to be determined is if the drugs 
themselves have effects on the brain that even in the long run make them more addictive than 
other behaviours (i.e. gambling or gaming) that seem equally addictive. One common  
element of behaviours that are exemplified by Lewis as equally addictive, is that they tap into 
brain processes that are linked to survival (food, sex and not being socially excluded) (Lewis 
2018). 
 
 
2.2 Psychological factors 
2.2.1 Classical conditioning 
Repeated alcohol consumption can be understood by the principles of classical (Pavlovian or 
respondent) conditioning. Classical conditioning occurs when a previously neutral stimulus 
is coupled with an existing reflex so that the stimulus can elicit the response. The classic ex-
ample of this is Pavlov's dog experiment. There was a sound every time before the dogs' food 
was produced. After repetition, the dogs began to drool as the sound was heard, although no 
food was produced. A so-called unconditional reflex such as dogs' saliva production depends 
on biological evolution. The conditional response, on the other hand, depends on the indi-
vidual's experience. The positive experiences in the brain created by alcohol as well as the 
craving developed after repeated use can be regarded as unconditional reflexes. When alcohol 
consumption is repeated in situations where specific stimuli are present, a conditional re-
sponse is created. A conditional response (desire or drug seeking behaviour) occurs regard-
less of whether the conditioned stimuli (e.g. cue) lead to alcohol use or to positive experiences 
at a particular occasion or not. Cues can be external phenomena such as place, time and com-
pany or internal like thoughts and feelings. It is not the behaviour of drinking alcohol but the 
internal responses to alcohol itself that are linked to the cue in classical conditioning (Onken 
et al. 1993). 
 
2.2.2 Operant conditioning  
The concept of operant condition was developed by psychologist B.F. Skinner and means that 
behaviours are reinforced or extinguished depending on the consequences of the behaviour. 
When alcohol consumption is linked to repeated experiences of rewarding consequences, the 
likelihood of continued alcohol use increases. The reinforcement is made stronger when: 
• The reinforcing consequences come directly in connection with the behaviour.  
The value of the reinforcing consequence is discounted over time. 
• The reinforcing consequences are perceived as major or as important. 
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• The behaviour always or often leads to the reinforcing consequences. 
• The link between the behaviour and the reinforcing consequences is clear to the  
individual. 
 
Reinforcement means that the consequences of a behaviour increase the likelihood that the 
behaviour is repeated. In this context, it is the positive effects of alcohol use, which leads to 
an increased likelihood that alcohol is consumed in higher quantities or more frequently. 
Positive reinforcement is when the consequence of a behaviour is that something appreciated 
or desired arises or increases, e.g. to feel happy or relaxed after a beer. Negative reinforcement 
is when the consequence of the behaviour is that something that is undesirable decreases or 
disappears, e.g. pain or anxiety are relieved after having a couple of drinks (Baldwin and 
Baldwin 2001). 
 
In the short term, alcohol consumption is reinforced for most people. Those who experience 
punitive consequences right away when they drink alcohol (for example due to hereditary 
factors) usually do not continue with high alcohol consumption. But when a person con-
sumes a lot, there is usually negative consequences (such as loss of control or negative emo-
tions). In the long run, the consequences of heavy alcohol consumption are usually negative, 
but more difficult to link to alcohol use. When people start using alcohol it is mostly posi-
tively reinforced, whereas when the person has developed an alcohol use disorder, it  
becomes more negatively reinforced. According to operant psychology, behaviour that stop 
having reinforcing consequences will eventually cease (extinction). Although positive rein-
forcements of alcohol use diminish after a while, extinction of the drinking is prevented by it 
instead becoming negatively reinforced. Both the actual effects of the alcohol and effects  
associated with other behaviours or events that coincide with the drinking (e.g. celebration 
or enjoyable socializing) can reinforce alcohol use (Meyers and Smith 1995; Baldwin and 
Baldwin 2001). 
 
The likelihood of alcohol use is higher in situations similar to those where use has previously 
led to good consequences. The behaviour is linked to specific cues (so-called discriminative 
stimulus) that signal that it will lead to positive consequences if performed. For example, 
"after work with friends" may be a stimulus for alcohol consumption while "in the car with 
the children" is not. The conditioned appetitive motivational model proposes that the posi-
tive incentive value of alcohol plays a predominant role in alcohol use and that compulsive 
drinking is maintained by appetitive motivational processes rather than by negative rein-
forcement. Alcohol seeking behaviour often occurs in the absence of withdrawal distress or 
other aversive states, and tolerance is believed to develop to aversive effects but not to positive 
effects of drugs (Rohsenow et al. 1990). Incentive models are better supported by the research 
literature than withdrawal models (Carter and Tiffany 1999) 
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2.2.3 Social learning theory 
Learning behaviours are also largely associated with our ability to cognitively manipulate and 
store symbolic representations of our environment. In other words, what and how we think 
about alcohol use affects the way we drink; but how we use alcohol also affects how we think 
about it, and so on (referred to as reciprocal determinism). Learning can occur through many 
different channels. Most powerful by direct experience, where efforts with partial success will 
feed back and change expectations of outcome and efficacy. But also, by observing others 
engaging in a behaviour or through verbal information. For someone with alcohol use disor-
der, watching someone drink will influence outcome expectations (e.g. “having a drink will 
lead to a pleasurable experience”) and expectations regarding self-efficacy (“I will not be able 
to refuse the offer of a drink”), which then increases the probability that drinking occurs. 
Social learning theory, developed by Bandura, introduce these cognitive processes in learning 
behaviours like drinking alcohol (Bandura 1977). Cognitive factors like anticipation, plan-
ning, expectancies and self-efficacy all play a part in a learning process that gradually can lead 
to alcohol use disorder (Niaura 2000). Self-efficacy is the belief that one has the ability to 
implement the behaviours needed to produce a desired effect. In several studies of substance 
use, self-efficacy has emerged as an important predictor or mediator of treatment outcome 
(Kadden and Litt 2011). 
 
2.2.4 Relapse prevention 
A model based on social learning theory, the relapse prevention model (Marlatt and Gordon 
1985), assumes that individuals suffering from alcohol use disorders have inadequate skills 
that increase the likelihood of relapse, i.e. resumed use of alcohol (see figure 2). Skills can be 
indirectly linked to alcohol use, such as coping with negative emotions or dealing with social 
situations without using drugs. They can also be directly linked to the alcohol use as skills in 
refusing drinks, managing craving or limiting the amount of alcohol consumed. According 
to Marlatt, a conditioned stimulus starts cognitive processes of two distinct types; anticipated 
positive effects of drug use coupled with desire (called the craving response), and the inten-
tion to use the drug (called urge). Relapse prevention describe the process when attempts to 
control addictive behaviours fail as a transition from a single ‘lapse’ to ‘relapse’ into previous 
drinking behaviour. One phenomenon described in relapse prevention, called seemingly ir-
relevant decisions, are when an individual make a number of decisions about what to do or 
where to be who are not directly linked to alcohol use, but bring the person closer and closer 
to a situation where alcohol is more difficult to avoid. Another phenomenon described is the 
abstinence violation effect, is that once a person has entered a bar or had a glass, they may as 
well continue to drink because they have already violated their sobriety.  
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Figure 2. Relapse prevention model 
 
 
 
 
2.2.5 Cognitive model 
According to Becks cognitive model of alcohol use disorder, certain individuals have devel-
oped a cognitive vulnerability to alcohol (Beck et al. 1993). Under particular circumstances, 
specific core beliefs, or core schemas gives rise to anticipatory beliefs related to alcohol use, 
such as “I cannot socialize without drinking” that are activated in certain provocative situa-
tions, which in turn give rise to cravings. Cravings then activate permissive beliefs to indulge 
in alcohol use, which subsequently leads to drinking. People with alcohol use disorder some-
times describe recurring automatic thoughts on alcohol in specific situations, that make it 
more difficult to avoid drinking. They are also more aware of stimuli associated with alcohol 
than other things (called attentional bias). Thoughts are guided in a certain direction by this 
bias and can explain why a person does not consider alternative possibilities. A defining fea-
ture of cognitive therapy is the proposition that symptoms and dysfunctional behaviours of-
ten are cognitively mediated and that improvement can be produced by modifying such dys-
functional thinking and beliefs (Beck et al. 1993; Wright et al. 1993). 
 
2.2.6 Self-determination theory 
According to self-determination theory people have fundamental psychological needs for  
autonomy, relatedness, and competence. An activity is placed on a continuum, from com-
pletely initiated and controlled by external factors, to fully self-determined determine the 
motivation for engaging in them. When social activities are perceived as controlled or  
coerced, the individual’s intrinsic motivation (i.e., interest and engagement) in the activity is 
undermined. This prediction has been supported in a variety of health behaviours often ac-
companied by social pressure (e.g. smoking and weight) (Deci and Ryan 2004). In a study of  
alcohol treatment, clients high in both internalized and external motivation demonstrated 
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the best attendance and treatment retention while those low in internalized motivation 
showed the poorest treatment response, regardless of the level of external motivation (Ryan 
et al. 1995). 
 
2.2.7 Stages of change 
According to the Transtheoretical Model of Change individuals will move through a series 
of stages (see figure 3) in order to achieve lasting behaviour change.  Being undecisive or 
ambivalent as well as relapsing are regarded normal parts of the process (Prochaska and 
DiClemente 1986). Despite some criticism regarding the empirical foundation of the specific 
stages of the model, it is often used as a pedagogical model for better understanding the pro-
cess of change from alcohol use disorders. When measured readiness to change has predicted 
changes in alcohol use after treatment in a number of studies (Gaume et al.  2017; Bertholet 
et al. 2009). 
 
Figure 3. Stages of change 
 
 
Pre-contemplation is the period before the individual recognizes the need to make a change. 
Contemplation is when a person recognizes a problem and considers doing something about it. 
Preparation may include a decision and a plan for changing their behaviour. Action stage in 
which the individual attempts to change the behaviour. Maintenance comes when the behaviour 
has been successfully changed. Relapse is when the person fails to maintain the change. 
 
 
2.2.8 Self-medication 
According to Khantzian's self-medication theory, alcohol and other substance use is a com-
pensatory means to modulate affects and soothe oneself in response to strong negative emo-
tions. The theory states that alcohol become addicting because it has the power to alleviate, 
remove, or change psychological suffering in the individual. The individual’s choice of drug 
is in part related the specific psychological and physiological effects. The self-medication hy-
pothesis primarily comes from clinical observations of patients with substance use disorders 
(Khantzian 1985). Depression, anxiety and other psychiatric disorders are overrepresented 
among individuals with excessive alcohol use and co-occurring psychiatric disorders are 
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associated with a worse outcome in treatment of alcohol use disorder. But most individuals 
with alcohol use disorder do not report any symptoms of psychiatric disorders (Grant et al. 
2015) and may not recognize themselves in the description of self-medicating. 
 
2.2.9 Ego depletion or fatigue 
Life is filled with behavioural impulses to do things that might run counter to our conscious 
intentions. This might be especially true for people with alcohol use disorders. Inability to 
control impulses can lead to severe consequences such as relapse in alcohol use disorder. But 
our self-control resources are limited, and continued efforts in controlling a large number of 
impulses to drink can lead to a phenomenon called ego depletion or ego fatigue (Ostafin et 
al. 2008). In an experimental study, ego depletion induced by manipulation increased drink-
ing, relative to control. And the effect of ego depletion on alcohol consumption was mediated 
by self-reported effort in suppressing emotion and thoughts during the manipulation 
(Christiansen et al. 2012). 
 
 
2.3 Social factors 
 
2.3.1 Learning from family or friends 
The behaviour of using alcohol is usually passed on from more experienced users to begin-
ners. Those who drink for the first time rarely do it alone. Rather, drinking begins with family 
members, partners or friends. According to sociological learning theories, a person needs to 
learn different steps to continue using a drug. It can be about learning the motives for taking 
the drug, the technique of getting intoxicated, recognizing the intoxication (which is some-
times weak at first) and connecting it to the drug, and learning how to appreciate the effects 
(which initially can be perceived as unpleasant). Experienced effects are important for a per-
son to continue using drugs regularly but also group pressure and group norms. The norms 
and habits of the family when it comes to the use of alcohol is important. Early onset in alco-
hol consumption is a risk factor for future problems. For example, parents who allowed their 
fifth-grade children to drink at home were more likely to have children who drank alcohol 
later (Jackson et al. 1999). Children of parents who drink have also been shown to be less 
likely to view drinking as harmful (Hawkins et al. 1997). But good relationships with parents 
are a protective factor that counteracts the risk of developing alcohol use disorder (Velleman 
and Templeton 2016). In the teens, friends become more and more important. Drinking  
alcohol can make it easier to get accepted among peers, or give a clearer social identity or 
affiliation. Using alcohol can be a way to grow up, get rid of, or revolt against the parents. 
Longitudinal studies have demonstrated the influence of social learning on positive expec-
tancies. Knowledge about alcohol, perceptions about friend’s alcohol use and their attitudes 
toward alcohol use predicted alcohol-related expectancies (e.g. “If kids drink alcohol, it 
proves they are tough”) Positive expectancies concerning the social benefits of drinking (e.g. 
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“Kids who drink have more friends”) affected the relationship of these variables on subse-
quent alcohol use (Epstein et al. 2008). 
 
2.3.2 Social norms 
In Sweden, alcohol consumption is common and a part of many social contexts where there 
may be a perceived expectation that everyone should drink alcohol. Abstaining from alcohol 
in these contexts can be complicated and seen as deviant. In media, TV series, advertising 
and in social media, alcohol consumption is often reflected as something connected to cele-
brations and good quality of life. Expectations on alcohol being an important part of social 
interaction and adult life is sometimes called the alcohol norm. The perception of the norms 
to drink alcohol has been particularly studied among students (McAlaney and McMahon 
2007). Social norms theory describes situations in which individuals incorrectly perceive the 
attitudes or behaviours of peers and other community members to be different from their 
own even if in fact they are not (Berkowitz 2005). This phenomenon that has been called 
“pluralistic ignorance”.  Most drinkers overestimate the alcohol use of their peers. As a result, 
those who usually are more moderate drink more than they would otherwise, and may also 
encourage others drink more. Heavy drinkers might be even more likely to believe in this 
misperception, which justify their own heavy drinking. This is called “false consensus”, i.e. 
falsely believing that others behave similar to you, when they are not.  False consensus and 
pluralistic ignorance are mutually reinforcing and self-perpetuating. In other words, the  
majority is silent because it thinks it is a minority, and the minority is vocal because it believes 
that it represents the majority. Providing accurate normative feedback is one way to break 
this cycle (Moreira et al. 2009). 
 
2.3.3 The total consumption model 
The total consumption model states that the total alcohol consumption in a society is posi-
tively related to the level of alcohol-related problems that society. In other words; the higher 
average alcohol consumption in a society, the greater will the number of individuals that ex-
perience harm caused by alcohol use be. One consequence of the model is that in preventing 
harm from alcohol use, measures that reduce the total consumption in a society (e.g. policies 
affecting price and availability of alcohol) are particularly important (Babor et al. 2010). The 
model has had a major impact in the Nordic countries and is the basis for Swedish alcohol 
policy. A positive association between population drinking and alcohol-related harm has 
been demonstrated in numerous studies of different countries and time periods (Norström 
and Ramstedt 2005). A recent Swedish study also found positive and statistically significant 
associations between population drinking and several harm indicators (Norström and 
Ramstedt 2018). 
 
2.3.4 The prevention paradox 
The prevention paradox is an epidemiological theory originally applied in reducing high 
blood pressure with public health measures (Rose 1981). The theory refers to the fact that a 
19 
large number of people at small risk (e.g. hazardous alcohol use) can give rise to more total 
harm and higher costs to society than a small number of people at high risk (e.g. severe alco-
hol use disorder). According to the prevention paradox it is more effective to produce small 
changes in the entire population than to focus on the smaller group with severe disorders. 
One key question regarding the prevention paradox is where the division should be made 
between risk-groups. The majority of acute social problems are found among consumers who 
drink moderately in terms of annual intake, but the majority of such problems also occur in 
a high-risk group defined in terms of amount per drinking occasion. This means that most 
of the binge drinking is found among consumers with a moderate annual consumption level, 
which has been called the ‘second-order prevention paradox’ (Skog 2006). This observation 
has been confirmed in several studies (Rossow and Romelsjö 2006) 
 
2.3.5 Central activity 
Another social explanation for alcohol use disorder is that drinking can become a central 
activity. It is the result of a series of everyday decisions that are made over a long period of 
time. People usually live their lives in different social worlds and those worlds we spend a lot 
of time in, we form a belonging to. Heavy drinking can lead to marginalization and difficul-
ties but also offer the individual relief and enjoyment. For some individuals, whose lives have, 
started to revolve around heavy alcohol use, drinking may be said to have become a central 
activity. Ceasing a central activity usually has major consequences for the individual. Com-
petencies from the drinking world might not have any value outside of it. Stigma and finan-
cial problems can remain even if the person stop drinking. These things make choices more 
limited for the individual and can maintain alcohol use disorders (Fingarette 1988). 
 
2.3.6 Socio-cultural perspective  
References to heavy drinking habits as an individual disorder were rare in pre-industrial Eu-
rope, despite the fact that per-capita consumption was considerably higher than today.  
According to a social-historical constructionist perspective, notions such as “alcoholism” and 
“dependence” are depending on socio-cultural characteristics that are specific to particular 
times and places. When alcohol is present in a society, some people will probably drink in a 
way that violates established norms or causes harm. The social consequences of such deviant 
drinking, as well as the ways in which it is interpreted will, however, depend on social factors, 
specific to the particular time and place. These interpretations and explanations will in turn 
guide the way in which society responds to deviant alcohol use, but will also be transformed 
into cultural stereotypes, that deviant drinkers might apply to themselves to explain their own 
behaviour and to interpret their own feelings (Blomqvist 2002). 
 
2.4 PRIME-theory 
The PRIME theory is a synthetic theory of motivation that offer a framework for understand-
ing the heterogeneity of alcohol use disorders and other addictions. It integrates five levels of 
motivation: plans, responses, impulses and inhibitory forces (sometimes felt as urges), 
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motives (sometimes experienced as feelings of want or need) and evaluations (evaluative be-
liefs). Human motivation can, according to PRIME, be described as a system of interacting 
forces resulting from internal and external stimuli operating on innate and learned disposi-
tions. This motivational system is unstable and requires constant balancing input to remain 
adaptive. According to the theory addiction arises out of a failure of balancing input (see 
figure 4) that lead the system into maladaptive paths in which unhealthy priority is given to 
behaviours like drinking alcohol. The motivational system, as described in PRIME, does not 
determine the behaviour in a cause-effect manner, but rather balance it (West 2006). The 
theory argues that alcohol addiction arises out of three types of abnormality:  
• in the motivational system that are independent of the drinking behaviour  
(e.g. propensity to anxiety, depression or impulsiveness) 
• in the motivational system caused by the drinking behaviour (e.g. habits, withdrawal 
symptoms and acquired drives)  
• in the physical and social environment that contributes to the drinking having an  
abnormally high priority.  
Interventions should, according to PRIME, create a feeling of desire or need to change that 
lead to an impulse to initiate a change. It should also create a lasting commitment to the 
change based on a shift of identity, with activities that can sustain the plan (West 2006). 
 
Figure 4. Example of PRIME-theory with alcohol use  
 
 
 
2.5 Two perspectives on alcohol problems 
For many years two different paradigms, the medical perspective and the public health per-
spective, have existed in the alcohol research field (Edwards et al. 1977) that both are relevant 
for this thesis. 
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The medical perspective on alcohol use primary focus is on studying people in clinical alcohol 
treatment and on investigating individual with severe alcohol use disorder. Alcohol use prob-
lems are usually dichotomized into mostly non-problematic use or alcohol addiction. What 
starts as an intended and controlled use, turns into a compulsion to use alcohol among indi-
viduals with a genetic predisposition. Alcohol addiction is seen as a chronically relapsing 
brain disorder, which include changes in the structure and function of the brain, following 
repetitive heavy alcohol use (as described in 2.1.4 above). The medical perspective on alcohol 
use disorders is closely connected with neurobiological research and also partly with the AA 
tradition. 
 
The public health perspective primarily focus is the general population. It emphasizes that 
alcohol use problems are found not only among heavy drinkers in clinics, but in various  
degrees among the entire drinking population. From a public health perspective, alcohol use 
problems are best viewed on a spectrum from hazardous use to alcohol dependence.	Less 
severe drinking is still considered potentially problematic for both the individual user and 
the society in whole. 	Survey research (e.g. WHOs reports on global alcohol consumption), 
the total consumption model and the prevention paradox are central to the public health 
perspective on alcohol use problems. The public health perspective point to the fact that, ac-
cording to survey data, the majority of people who meet criteria for alcohol use disorders 
resolve their problems, do it by abstinence or by moderation, do not seek or necessarily need 
treatment, and do not relapse repeatedly.  
 
From a public health perspective, the medical perspective creates an arbitrary dichotomy  
between disordered and non-disordered alcohol consumption, which may be damaging, if it 
leads to less use of effective community and policy interventions. Also, a medical perspective 
runs the risk of overemphasising medical solutions and even risk creating a ‘self-fulfilling 
prophecy’ among patients, when they are told that they have a chronic disorder from which 
they cannot be cured. From a medical perspective, the public health perspective risk ignoring 
important experiences of some of those with the most severe problems (heavy use, compul-
sion and driven by negative affect) by including too many drinkers that are less problematic, 
in diagnoses etc. It also ignores the brain research implicating brain dysfunctions in the de-
velopment of alcohol use disorder. Today most researchers and interested practitioners rec-
ognize the value of both perspectives, but might put more emphasis on one of them depend-
ing on their main focus. 
 
2.6 Theories in internet interventions 
Internet interventions for alcohol use have had a stronger connection to a public health per-
spective, with use in community and prevention settings, while internet interventions for 
other psychiatric disorders have been closer to a medical perspective. The most frequently 
used theories and models in the internet alcohol intervention research are theories connected 
to Motivational Interviewing, Transtheoretical Model and Social Norms Theory, according 
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to a recent review (Kaner et al. 2017). More extended internet programs like those used in 
this thesis are usually based on psychological theories connected to Cognitive Behavioural 
Therapy like classical and operant conditioning and social learning. In recent years brain  
researchers have recognized internet interventions as a promising area that can incorporate 
knowledge about brain processes and integrate new methods into the treatment of alcohol 
use disorders (Carvalho et al. 2019). 
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3 Responses to problematic alcohol use 
Alcohol consumption and alcohol use disorder are important to address in health care  
because of the health consequences, but it is also a wider problem involving many parts of 
society. Some effective interventions for reducing alcohol use are found in health care and 
others in the society. The focus of this thesis is internet interventions, but first an overview 
of other types of interventions for alcohol is given. 
 
3.1 Alcohol policy  
Alcohol policy are efforts on the part of governments, authorities or other organisations 
working on a society level, to prevent or reduce negative consequences of alcohol consump-
tion. Such policy strategies usually fall into one of seven areas (Babor 2010):  
 
• Pricing (e.g. customs and taxation) 
• Regulating availability of alcohol (e.g. monopoly, licensing and opening-hours) 
• Modifying the drinking context (e.g. training bar staff in responsible beverage  
service) 
• Counteract drink-driving (e.g. driving-license suspension or revocation) 
• Restrict marketing 
• Education and information (e.g. school prevention programs, warning labels on  
alcohol containers) 
• Early intervention and treatment (e.g. brief intervention in primary-care) 
 
Alcohol policy measures that are directed towards all drinkers in the population can be used 
to regulate per capita consumption effectively on a society level. Control of prices and re-
striction of availability of alcohol are two of the most effective such measures. The per	capita 
alcohol consumption is a strong determinant of the alcohol-related harm in a population. 
Despite the burden caused by alcohol mentioned above and despite effective policy strategies 
being available, alcohol has historically been a low priority in public health policy and pre-
vention efforts, compared to communicable and non-communicable diseases (Babor et al. 
2010). During the 20th century Sweden pursued strict alcohol policies with restrictions on 
price, availability and advertising (Bruun 1975). During the first half of the century Sweden 
employed a rationing system and there is still a state-owned monopoly on retail sales of alco-
hol. Since Sweden joined the European Union in 1995, the strict policies have gradually been 
loosened. 
 
3.2 Spontaneous remission 
Previous research has shown that the vast majority of individuals who resolved their prob-
lematic alcohol use have done so without any professional help (Sobell et al. 1996). In cohort 
studies in general populations, the recovery rates from alcohol use disorders are high. In a 
prospective cohort study in the Netherlands, 70 % who fulfilled DSM-5 criteria for alcohol 
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use disorder at baseline, had recovered at follow up three-years later (Tuithof et al. 2013). 
Among individuals with alcohol use disorder according to DSM-5 prior to past year 34.2% 
were classified with persistent alcohol use disorder, 30.3% were high-risk drinkers, 19.5% 
low-risk drinkers and 16.0% abstainers, in recent data from a large representative sample 
from the United States. According to Blomqvist (1996) there is no single unambiguous rate 
of spontaneous recovery or remission because the estimates depend on the diagnostic criteria 
adopted and on the definition of “remission” and “treatment”. Becoming aware of one’s own 
problematic use is often the first step toward changing and does not necessarily coincide with 
having hazardous alcohol use or being diagnosed with an alcohol use disorder. When indi-
viduals who have recovered have been asked about their experience they often describe self-
control and willpower, support from significant others, and perceived improvements in 
health and social life as important in recovering. A change is often preceded by experiences 
of despair or crisis. The momentum of change lies not so much in various critical events per 
se as in how these events are interpreted and reacted to (Blomqvist 1996). A series of negative 
events (often of trivial or mundane character) can lead to the decisional balance tipping to 
the side of quitting (Sobell et al. 1993).  
 
3.3 Self-help groups  
People meet in groups to help and support each other to abstain from alcohol by sharing their 
personal experiences of dealing with problematic alcohol use. The groups meet regularly and 
often anonymously and can be closed to members or open for anyone who want to partici-
pate. Alcoholic Anonymous (AA) is the most well-known self-help group which started in 
the United States during the 1930’s. AA consists of several million members in 181 countries. 
In North America, it is the most commonly sought source of help for alcohol use disorder. 
AA meetings typically last 60 to 90 minutes, during which group members share personal 
narratives of their alcohol addiction and recovery experiences, and help one another practice 
the principles in the 12-step program. AA has a spiritual component, but many members do 
not consider the spiritual aspects of the program central (Kelly et al. 2020). AA considers total 
abstinence the primary goal of recovery. AA also believes alcoholism to be a chronically  
relapsing disorder, and therefore encourages participants to keep coming to meetings indef-
initely (Miller and Kurtz 1994). There are several other self-help groups available (e.g.  
Moderation Management, SMART-recovery, Life Ring and Swedish the Links) but these are 
less widespread. 
 
3.4 Bibliotherapy 
Bibliotherapy is a self-help intervention that is presented in a written format, designed to be 
read and implemented by the person who is drinking excessively. There is a variety of formats 
from brochures with a few pages to self-help manuals and books with several hundred pages. 
In a meta-analytic review of 22 studies, between-group comparisons of bibliotherapy with 
no-intervention controls showed a small to medium effect, with a weighted mean effect size 
of 0.31. Between-group comparisons of effects on drinking of bibliotherapy versus more 
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extensive interventions showed effect sizes near zero (Apodaca and Miller 2003). Effect size 
refers to a standardized measure of the effect, like d (Cohen 1988) or g (Hedges 1981). See 
table 3 for magnitudes.  
 
Table 3. Magnitude of effect sizes  
 
Effect size d or g  
Small 0.20 
Medium 0.50 
Large 0.80 
 
 
3.5 Brief interventions  
The first step of grasping the issue of alcohol use disorders is, from both a public health and 
medical perspective, to identify individuals with or at risk of developing the disorders. 
Screening and Brief interventions (SBI) is an intervention aimed at reducing alcohol con-
sumption among individuals by enhancing their readiness to change it. SBIs are aimed at 
patients who are not primarily treatment seekers for their alcohol consumption, where the 
health care staff raises the issue of alcohol. This is also known as opportunistic screening. SBI 
usually includes questions covering the patient’s level of alcohol use. This is then followed by 
normative feedback on the patient ́s alcohol use compared to others or in comparison with 
national guidelines, information on health risks associated with drinking, and/or advice on 
how to cut down. The WHO has pursued SBI in primary care (McCambridge and 
Cunningham 2014), starting with the development of the Alcohol Use Disorders Identifica-
tion Test (AUDIT) questionnaire in the 1980’s (Saunders  1993). Referral to Treatment has 
been added to the model, expanding it to Screening, Brief Interventions and Referral to Treat-
ment (SBIRT). But a recent study showed that the intervention was associated with lower 
likelihood of receiving specialty addictions treatment (Frost et al. 2020). A recent meta- 
analysis including 34 randomised controlled trials (RCTs), showed that SBI reduce alcohol 
consumption by around 20 grams of alcohol per week compared to minimal interventions at 
twelve months follow up (Kaner et al. 2018). But there have been difficulties in implementing 
SBI in regular practices despite great efforts (McCambridge and Saitz 2017) and there is an 
absence of evidence for the effects on alcohol consumption for individuals with dependence 
or very heavy drinking (Saitz 2010).  A Swedish study has showed that reduced alcohol  
consumption was more likely in SBIs that lasted a little longer and included advice on how 
to reduce consumption (Nilsen et al. 2011).  
 
3.6 Motivational Interviewing 
Motivational Interviewing (MI) is a form of brief intervention that can be combined with 
screening, delivered stand-alone or as a part of another intervention. MI is a client-centred 
method for enhancing intrinsic motivation to change by exploring and resolving ambiva-
lence. MI integrates the relationship-building principles of Carl Rogers with more directive 
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strategies. MI is defined as a collaborative, goal-oriented style of communication with partic-
ular attention to the language of change. It is designed to strengthen personal motivation for 
and commitment to a specific goal by eliciting and exploring the person’s own  
reasons for change within an atmosphere of acceptance and compassion (Miller and Rollnick 
2012). There are explicit standards for practitioners regarding education and competence and 
there are methods for assessing treatment integrity (Moyers et al. 2005). A meta-analysis of 
MI as a brief intervention for excessive drinking included 22 studies and found a small effect 
size of 0.18, when compared with no treatment (Vasilaki et al. 2006). A longer variant of MI 
called Motivational Enhancement Therapy (MET) is manual-based and was developed as 
part of Project MATCH. In MET which usually consists of five sessions, MI is combined with 
feedback based on assessment questionnaires and laboratory tests (i.e. Drinker’s Check Up) 
and also involve a concerned partner or family member (Miller 1995). MET has showed  
effects similar to Cognitive Behavioural Therapy (CBT) and Twelve step in treating alcohol 
use disorder (Allen et al. 1998). 
 
3.7 Stepped care  
Stepped care has been suggested as a cost-effective approach to treatment for alcohol use 
disorders (Sobell and Sobell 2000). Stepped care begins with a low intensity intervention, like 
SBI, and continues up to more intense interventions if not enough progress is made. How the 
patient’s alcohol use develops during care, rather than his or her pre- treatment characteris-
tics, guides the type and amount of interventions that are delivered. Wallhed Finn described 
a stepped care model from SBI to treatment of alcohol use disorder in her thesis (Wallhed 
Finn 2018). The next step after SBI is a Drinker’s Check Up session, which has been found to 
in itself decrease alcohol consumption (Miller et al. 1988). After the check-up guided self-
help, pharmacological or phycological treatment is added in a third step. In a RCT in Sweden 
the later steps of this model were tested in primary care compared to specialized treatment 
of alcohol use disorder, with non-significant differences between the groups found at six- and 
twelve-months follow-ups (Wallhed Finn et al. 2018) 
 
3.8 Treatment of alcohol withdrawal and overdose  
Abrupt termination of heavy long-term alcohol consumption may lead to withdrawal. Symp-
toms of withdrawal range from mild (e.g. rapid heartbeat, elevated blood pressure, excessive 
sweating, shaking or anxiety) to very severe (e.g. hallucinations, seizures or delirium tremens) 
which are life-threatening conditions. More severe symptoms require pharmacological treat-
ment in order to reduce the risk of brain damage or death. Recommended treatment for  
alcohol withdrawal is benzodiazepines. Getting treatment of alcohol withdrawal can relieve 
acute discomfort, reduce withdrawal symptoms, and reduce the risk of epileptic seizures,  
delirium and relapse into renewed alcohol consumption. Alcohol withdrawal treatment may 
offer an opportunity to start long-term treatment for alcohol use disorder (Becker 2008).  
Alcohol can also be overdosed, which may have acute life-threatening consequences. Symp-
toms of alcohol overdose are nausea and vomiting, followed by inability to stand, absent 
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reflexes, difficulties in keeping awake, slow or irregular breathing and pale skin. Alcohol over-
dose is treated by monitoring oxygen saturation and vital signs and sometimes with intrave-
nous hydration and/or respiratory support. 
 
 
3.9 Pharmacological treatment  
There are currently several available pharmacological treatments for the treatment of alcohol 
use disorder. Disulfiram inhibits the liver enzyme aldehyde dehydrogenase, leading intake of 
alcohol to causes unpleasant somatic reactions. Knowing this can help the patient avoid im-
pulses to drink. A meta-analysis of 22 RCTs (N = 2414 participants), with primary outcomes 
related to abstinence from alcohol, disulfiram was associated with a higher success rate than 
control conditions only in open-label studies (g = 0.70). No significant association were 
found in blinded trials, which are methodologically difficult because no group can take the 
risk of drinking alcohol (Skinner et al. 2014). Pharmacological anti-craving treatments aim 
to reduce the rewarding effects of alcohol. Naltrexone is an opiate receptor antagonist, which 
previously has shown efficacy in reducing risk of heavy drinking and reducing alcohol con-
sumption among individuals with alcohol dependence (Rösner et al. 2010). Acamprosate is 
a putative glutamate modulator, which has shown to reduce risk of drinking (Roesner et al. 
2010). A meta-analysis investigated differences in effect between Acamprosate and naltrex-
one. For abstinence outcomes, the overall effect size for Acamprosate studies (g = 0.36) was 
significantly larger than the overall effect size for naltrexone studies (g = 0.12) at end of treat-
ment. Similar abstinence outcomes were also found at the last follow-up point after treatment 
ended. Naltrexone had a larger effect on heavy drinking outcomes (g = 0.19) compared with 
acamprosate (g = 0.07) at end of treatment (Maisel et al. 2013). Nalmefene is, as naltrexone, 
an opioid antagonist which is used as-needed (i.e., when the individual is tempted to or is 
planning to drink alcohol). In a meta-analysis of five RCTs (n = 2567) nalmefene treatment 
was associated with a reduction of 1.65 more binge-drinking days per month than placebo 
and a greater reduction in total alcohol consumption (standardized mean difference = 0.20) 
at six months (Palpacuer et al. 2015). Baclofen is a GABA-B receptor agonist which was orig-
inally approved for the treatment of spasticity. Activation of GABA-B receptors might reduce 
anxiety and help treat alcohol withdrawal and dependence. A Cochrane review did not find 
evidence of a difference between baclofen and placebo in any of the primary or secondary 
outcomes of the review (Minozzi et al. 2018). But a meta-analysis on data from 13 RCTs 
(n = 1492) showed that baclofen was associated with a significantly greater time to first lapse 
to drinking (standardized mean difference = 0.42) and a greater likelihood of abstinence dur-
ing treatment (odds ratio = 1.93) than placebo (Pierce et al. 2018). Other pharmacological 
treatments that might reduce craving, lower consumption or increase abstinence among peo-
ple with alcohol use disorders are varenicline, topiramate, sodium oxybate and metadoxine 
(Franck and Jayaram-Lindström 2013; Erwin and Slaton 2014; Caputo et al. 2016; Goh and 
Morgan 2017). 
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3.10 Behavioural and psychological treatments  
A wide range of behavioural and psychological treatments are available for alcohol use dis-
order, and many treatments are equally effective in supporting abstinence or drinking reduc-
tion goals. Treatments with the greatest evidence of efficacy range from brief interventions, 
including MI (described above) to more extended cognitive behavioural treatments and 
twelve-step facilitation. 
 
3.11 Twelve step 
As AA is not really a treatment per se, a standardized program, Twelve Step Facilitation 
(TSF), is often used when scientifically evaluating effectiveness. TSF includes extended coun-
selling, adopting some of the techniques and principles of AAs twelve-step program, as well 
as brief interventions designed to link individuals to AA groups in the community. The 
twelve-step program is intended to increase psychological well-being, improve interpersonal 
skills, enhance the ability to cope with stress, and facilitate adaptation to abstinence and a 
sober lifestyle. The program assumes that a patient needs to reach a state of insight in how 
the consequences of alcohol dependence have affected oneself and others. According to a 
Cochrane review published in 2006 the evidence for the effectiveness of AA and TSF is  
inconclusive, with selection bias as a common problem in evaluations (Ferri et al. 2006). A 
recent Cochrane review showed evidence from two RCTs that TSF can improve rates of con-
tinuous abstinence significantly at twelve-month follow-up (risk ratio 1.21) compared to 
other clinical interventions (e.g. CBT). TSF also seemed to performed as well as other clinical 
interventions in percent days abstinent at twelve-month follow-up according to low-certainty 
evidence from four studies (Kelly et al. 2020). 
 
3.12 Cognitive Behavioural Therapies 
Cognitive Behavioural Therapy (CBT) targets cognitive, affective, and environmental risks 
and situational cues for alcohol use and provide coping skills training to help an individual 
achieve and maintain abstinence or moderation. Applications in the field of alcohol use dis-
order are often based on relapse prevention (Marlatt and Donovan 2005) or coping skills 
training (Monti 2002). CBT is based on principles of conditioning and social learning theory. 
The concept of self-efficacy, or belief in one’s ability to abstain from alcohol, plays an  
important role. CBT has a primary focus on identifying high-risk situations for drinking and 
then building a repertoire of coping skills to help patients approach risky situations without 
using alcohol. Much effort is placed on identifying positive and negative reinforcers of drink-
ing and to replace these with non-alcohol related alternatives. The therapy sometimes also 
includes cue exposure with response prevention to extinguish association between alcohol 
cues and alcohol seeking or craving. Expectations regarding the effects of alcohol may also be 
identified and challenged. There are several different treatment manuals available for use 
with alcohol. (Magill et al. 2019). Mindfulness-based relapse prevention is a recent develop-
ment that combine CBT with instruction on mindfulness skills and regular meditation prac-
tice. The goal is to help clients learn and apply mindfulness as a tool in preventing relapse 
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(Witkiewitz et al. 2005). CBTs are among the most extensively evaluated interventions for 
alcohol use disorders. In a meta-analysis of 53 studies for substance (alcohol or other drug) 
use a significant small overall effect (g = 0.15) was found compared to various controls 
(Magill and Ray 2009). A recent meta-analysis of CBT for substance use disorders reported 
significant effects with different contrasts and type of outcomes. Studies with minimal inter-
vention, waitlist, or assessment only control conditions showed a pooled effect size of g = 
0.58 for frequency outcomes and g = 0.67 for quantity outcomes at early follow-up. CBT in 
contrast to nonspecific therapy showed an effect size of g = 0.18 for frequency outcomes and 
g = 0.42 for quantity outcomes at early follow-up. In comparison with other specific therapy 
the effects of CBT were nonsignificant for both type of outcomes (Magill et al. 2019). 
 
3.12.1 Behavioural self-control training  
Some brief CBT interventions have been developed with the aim of facilitating self-change. 
For example, behavioural self-control training (BSCT) and guided self-change (Miller and 
Munoz 1982; Sobell and Sobell 1996). Most such self-help programs include goal-setting, self-
monitoring of drinking behaviour, analysis of drinking situations, and learning alternate cop-
ing skills. They differ from other CBTs for alcohol use disorder in that they do not emphasize 
behavioural coping skills to the same extent as, for example relapse prevention or coping 
skills training. A meta-analysis of 17 studies BSCT indicated that this approach produced a 
moderate mean effect (d = 0.33) in reducing alcohol consumption compared to various con-
trols. BSCT was found to be superior to no-contact control conditions (d = 0.94) but failed 
to achieve statistical significance relative to abstinence-oriented controls. It was found to be 
equally effective with alcohol dependent as with problem-drinking individuals (Walters 
2000).  
 
3.12.2 Behavioural couples therapy  
Behavioural couples therapy and marital family therapy involve close family members in 
treatment and include analysis of drinking behaviours and of relationship factors that may 
influence drinking (i.e. communication, conflicts, and problem solving). They incorporate 
several behavioural techniques designed to reduce drinking and drinking-related problems 
as well as increasing caring behaviours, enhance communication, and improve relationship 
functioning. Skills training, contingency management, and behavioural contracting are also 
often components of these treatments (O’Farrell and Fals-Stewart 2003). A meta-analysis of 
behavioural couples, marital, and family therapy found a clear overall advantage compared 
to individual-based treatments across outcome domains (frequency of use d = 0.36, conse-
quences of use d = 0.52, and relationship satisfaction d = 0.57) (Powers et al. 2008). 
 
3.12.3 Contingency management 
Following the principles of operant conditioning, contingency management (CM) uses rein-
forcing consequences to alter substance use behaviour. Usually by providing tangible rein-
forcers for abstinence in the form of vouchers for goods or services (e.g. a movie ticket). A 
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meta-analysis has shown a moderate mean effect size of CM (d = 0.42) (Prendergast et al. 
2002). 
 
3.12.4 Community Reinforcement Approach  
Community Reinforcement Approach (CRA) is an approach that combines elements of CBT, 
MI, pharmacological treatment (disulfiram), couples therapy and social work (Smith and 
Meyers 2001). CRA is based on operant conditioning and the theoretical view that substance-
related reinforcers and the relative lack of alternative reinforcers unrelated to alcohol use 
maintain the disorder. The development of alternative rewarding activities that are incom-
patible with alcohol use are important to and maintain abstinence. Emphasis is placed on 
changing environmental contingencies in the different aspects of life (e.g. work, recreation, 
family) to promote a lifestyle that is more rewarding than continued alcohol use. CRA usually 
includes: functional analysis of drinking, sobriety sampling,  treatment plan behavioural skills 
training, problem solving, communication skills, drink refusal, job skills training, social and 
recreational counselling, relationship counselling and relapse prevention. A review found ev-
idence, provided by multiple high quality RCTs, that CRAFT is more effective than usual care 
in reducing number of drinking days (Roozen et al. 2004). 
 
3.13 Other psychological treatments  
Outside of CBT and TSF there are several psychological treatments for alcohol use disorders 
that only have showed promising results in single studies, like Psychoanalytic-interactional 
therapy (Nyhuis et al. 2018), Solution-focused brief therapy (González Suitt et al. 2019) and 
Social behaviour and network therapy (Orford 2005) 
 
3.14 Predictors of outcome in treatment of alcohol use disorder 
Successfully identifying predictors of treatment outcome in alcohol treatment has proven to 
be difficult. In a large UK trial, different predictors were identified for different drinking out-
comes (Dale et al. 2017). According to a systematic review, few predictor variables were ex-
amined in more than a third of predictor studies of alcohol treatment, and few variables were 
found to be significant predictors consistently in a majority of studies. The most consistent 
predictors overall were low severity of alcohol dependency, low psychiatric comorbidity, high 
self-efficacy, high motivation and abstinence goal (Adamson et al. 2009). 
 
3.15 Effective components of treatment 
According to an emergent theory of Motivational Interviewing (MI) there are two specific 
active components: a relational component focused on empathy and the interpersonal spirit 
of MI, and a technical component involving the differential evocation and reinforcement of 
client change talk. The idea is that the individual can talk themselves into changing in a  
direction that they intrinsically desire or values. The therapist guides the person in an em-
pathic way in this direction (Miller and Rose 2009). But this should always be done within 
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the explicit boundaries of their area of work. A review of mechanisms of change in MI found 
consistent evidence for three constructs: client change talk/intention is related to better out-
comes; client experience of discrepancy is related to better outcomes; and therapist MI-	
inconsistent behaviour (i.e. confrontation, labelling, blaming) is related to worse outcomes 
(Apodaca and Longabaugh 2009) In a meta-analysis, therapist MI-consistent skills were cor-
related with more patient change talk as well as more sustain talk. MI-inconsistent skills were 
correlated with more sustain talk, but not change talk. The proportion of MI consistency was 
related to higher proportion change talk and higher proportion change talk was related to 
reductions in risk behaviour at follow up. Patient sustain talk was positively associated with 
worse outcome (Magill et al. 2018). In one study, written change-responses were also found 
to be associated with increased motivation and change in drinking behaviour change (Collins 
et al. 2005). 
 
In a review of behaviour change techniques (BCTs) to reduce excessive alcohol consumption, 
42 BCTs were identified from guidance documents and treatment manuals. Analyses re-
vealed that brief interventions that included the BCT ‘prompt self-recording’ were associated 
with larger effect sizes. (Michie et al. 2012). A meta-analytic review showed that AA attend-
ance increased social support and increased support increased later abstinence (Magill et al. 
2015). The acquisition of and improvement in coping skills and self-efficacy have support as 
mediators of CBT’s effect on a range of treatment outcomes. But despite continued effort 
during past decades to identify active ingredients and mechanisms of behaviour change in 
CBT for alcohol use disorder, consistent support has not been found (Magill et al. 2015). 
Analysis of data from a RCT that combined pharmacotherapy with behavioural intervention 
for alcohol dependence, showed that participants who received drink refusal skills training 
had significantly fewer drinking days during treatment and up to one year following treat-
ment (d = 0.23). Increased self-efficacy was found to mediate the relationship between drink 
refusal training and drinking outcomes (Witkiewitz et al. 2012). In a second study changes 
in negative mood were significantly associated with changes in heavy drinking during treat-
ment. Participants who received a craving module had significantly fewer heavy drinking 
days during treatment (d = 0.31), and receiving the module moderated the relation between 
negative mood and heavy drinking during treatment and one year after treatment 
(Witkiewitz et al. 2011). 
 
3.16 General findings about treatment effects in alcohol treatment  
As described above there is a range of different treatment options for people with alcohol use 
disorder that have shown to be effective in reducing alcohol use compared to placebo or min-
imal controls. But intensity may not be related to outcome. Intensive clinical treatments, such 
as CBT or TSF, are not necessarily more effective than less intensive treatments such as SBI 
or MI. Research from the last decades have also seen several large trials that have failed to 
find differential effects, when comparing different specified treatments (Anton et al. 2006; 
Allen et al. 1997; Orford 2005).  
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A meta-analysis found that comparisons of different psychological treatments for alcohol use 
disorder yielded a common effect size that was not significantly different from zero for alco-
hol consumption measures or for measures of abstinence. According to Imel et al. research 
that looks beyond the therapeutic rationale when looking for the mechanisms of change, to 
potentially more universal change factors, may be beneficial (Imel et al. 2008). Even if out-
come studies tend to find small to no difference when specific treatment methods are com-
pared with each other, but usually show substantial differences between therapists in client 
outcomes. Relational factors such as therapist empathy and therapeutic alliance can be sig-
nificant determinants of treatment outcome and should according to Miller and Moyers not 
be regarded as common or non-specific, but specified and incorporated into clinical research 
and training (Miller and Moyers 2015). But there could also be important factors explaining 
the effects of therapy that vary for the same therapist with each patient. 
 
3.17 Therapeutic Alliance 
Alliance between the patient and the therapist has been shown to have an impact on outcome 
in psychological interventions, regardless of psychotherapeutic orientation (Flückiger et al. 
2018; Meier et al. 2005). According to Rogers, good working alliance requires that the thera-
pist has an unconditionally positive regard for the client and that the therapist conveys em-
pathy, warmth and congruency towards the client (Rogers 1957). In Motivational Interview-
ing the relationship is characterized by empathy, partnership, and support of the patient's 
autonomy (Moyers 2014). According to Bordin, alliance is based on the cooperation and 
shared view between patient and therapist and it is composed of three components: the bond 
(mutual trust and acceptance), the agreement about the goals and the agreement about the 
tasks for therapy (Bordin 1979). 
 
3.18 The treatment gap  
The difference between the number of individuals affected by a condition and the number in 
treatment is usually referred to as the treatment gap. Alcohol use disorder has one of the 
largest treatment gaps compared to other psychiatric disorders (Kohn et al. 2004). Estimates 
from 26 countries worldwide suggest only seven percent of individuals with substance use 
disorders receive treatment (Degenhardt et al. 2017). Among primary care patients in six 
European countries, less than one in five individuals with alcohol dependence were in treat-
ment (Rehm et al. 2015). Prevalence of lifetime use of alcohol treatment have been shown to 
be 25% among those with a lifetime diagnosis of alcohol dependence (Cunningham and 
Blomqvist 2006). Individuals in treatment typically have a higher alcohol consumption, more 
severe alcohol use disorder, more co-morbid disorders and are less well socially integrated 
(Rehm et al. 2015; Storbjörk and Room 2008). Epidemiological models have estimated that 
12 000 lives in the EU could be saved annually be raising the treatment coverage for alcohol 
use disorder from 10% to 40%. The alcohol-attributable mortality would be reduced by 13% 
for men and 9% for women. This would mean that 10000 male and 1700 female deaths would 
be avoided annually (Rehm et al. 2013) 
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3.19 Barriers to treatment  
In order to decrease the treatment gap, there is a need to understand why individuals with 
alcohol use disorder do not seek treatment. Barriers to seeking treatment can be person- 
related, such as not recognizing one’s alcohol use as problematic or feelings of shame, or 
treatment-related, like lack of available treatment or lack of confidence in treatment.  
Person-related barriers are most common early in the process, when the individual is recog-
nizing an alcohol problem and may decide to change. A combination of person-related and 
treatment-related barriers are important when deciding that treatment is needed or when 
actually seeking treatment (Saunders 2006; Grant 1997). In a study that examined self- 
reported reasons for not seeking treatment among primary health care patients with alcohol 
use disorder, the most frequent reason was that they did not consider their alcohol use a 
problem (55.3 %), the second most common was stigma or shame (28.6 %), followed by  
encounter barriers (e.g. lack of time or possibility, 22.8 %) and wanting to handle the problem 
on their own (20.9 %) (Probst et al. 2015).  
 
As mentioned, survey data demonstrate that many people with alcohol use disorder recover 
on their own. At the same time many regards alcohol use disorder as a chronic disorder that 
requires treatment. But when people with alcohol use disorder are asked why they have not 
sought treatment many say that they can or should be strong enough to handle it on their 
own (Schuler et al. 2015). According to a cross-sectional, interview survey of the Swedish 
general population respondents rated 'feeling ashamed' as the most important reason why 
people would not seek help for alcohol problems (Andréasson et al. 2013). Both suffering 
from alcohol use disorder, as well as realizing the need for and entering treatment, were as-
sociated with shame and stigma, and were regarded as strong barriers to treatment by people 
with alcohol use disorder interviewed in Swedish focus groups (Wallhed Finn 2014). 
 
3.20 Stigma 
Stigma is a social process characterized by exclusion, rejection, blame or devaluation that 
results from experience, perception or reasonable anticipation of an adverse social judgment 
about a person or group. Health-related stigma is typically characterized by social disqualifi-
cation of individuals and populations who are identified with particular health problems 
(Weiss et al. 2006). In the western world alcohol use disorder is one of the psychiatric disor-
ders that are most stigmatized (Schomerus et al. 2011). Individuals with alcohol use disorder 
elicit more social rejection, more negative emotions and are viewed as being more responsible 
for their disorder compared to other disorders. This stigmatization has been found stable 
over time. The view that alcohol dependence is associated with being irresponsible is an  
important component of the stigma (Schomerus et al. 2014). A person may internalize the 
public stigma of a medical condition, a process called self-stigma. Self-stigma among people 
with alcohol use disorder has been shown to lead to lower self-efficacy and lower drinking-
refusal skills (Schomerus, Corrigan, et al. 2011). 
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3.21 Moderation or sobriety 
One treatment-related barrier to treatment of alcohol use disorder is that many individuals 
refrains from treatment when the only goal is sobriety (Probst et al. 2015; Wallhed Finn et al. 
2014). Many individuals that seek treatment for problematic alcohol use wish to reduce their 
drinking to a safer level, rather than abstain completely (Orford 2005; Heather et al. 2010) 
The individual goal of treatment for alcohol use disorder is debated, and different views are 
often expressed. Proponents for some treatment directions advocate total sobriety, while oth-
ers support moderate alcohol consumption as a viable treatment goal. In the population, it is 
common to recover from alcohol use disorder without becoming totally abstinent (Fan et al. 
2019). One example is a prospective cohort study in the Netherlands where only nine percent, 
of those who recovered from alcohol dependence after three-years, abstained completely 
from alcohol. (Tuithof et al. 2013) There are also several psychological treatments for alcohol 
use disorder, like behavioural self-control training and guided self-control training that have 
been successful in supporting moderate drinking goals (Witkiewitz and Marlatt 2006).  
 
3.22 The Swedish treatment system for alcohol use disorders 
Treatment for alcohol use disorders are offered for all Swedes at low cost via health care or 
social services. In Sweden, the municipalities are responsible for meeting and financing the 
treatment needs of residents. The responsibility for assessing the need for treatment of indi-
viduals with problematic alcohol use, for planning treatment and for follow up, lies with  
municipal social services (Social Services Act, 2001). When individuals are at risk of  
destroying their lives or seriously harming themselves or others by using substances, but are 
not willing to undergo necessary treatment when offered, can be forced to involuntary treat-
ment (Care of Abusers (Special Provisions) Act, 1988). The regional health care is responsible 
for medical treatment. Including acute withdrawal, pharmacological treatment and treat-
ment for different medical complications due to high alcohol consumption, e.g. liver disease, 
neurological disorders, affective disorders (Health and Medical Services Act). Thus, the re-
sponsibility for treatment of alcohol use disorders is shared/divided between municipal social 
services and the regional health care. Services offered vary considerably between municipal-
ities and regions in Sweden, but usually include some form of outpatient counselling. Resi-
dential treatment, provided by private companies or no-profit providers can be financed by 
the municipality on individual basis after lengthy assessment. Swedish employers usually  
offer employees treatment via the Occupational Health Service. 
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4 Digital interventions for alcohol 
 
4.1 The use of Internet for health information 
When internet and the world wide web were developed four decades ago it was an alternative 
way of finding information that was used by only the most interested. The common way of 
finding health-related information, like information on the consequences of alcohol use or 
information about treatment options, was directly from professionals, through books or 
word of mouth. Today 95% of the population in Sweden use the internet and 91% use it daily, 
which puts Sweden in a leading position in the world when it comes to internet use. Internet 
was rated as the most important source of information in 2016. More than 85% of Swedes 
use internet to find information about health or medicine and about 40% do it at least every 
month. Digital services for health care are used by 53% of Swedes and 10% use them instead 
of visiting health care (Internetstiftelsen 2019).  
 
4.2 Information and help regarding alcohol use via internet 
In a survey conducted in 2009 by the Swedish National Institute of Public Health, 78% of 
respondents stated that it was likely or very likely that they would use Internet to obtain in-
formation about alcohol and illicit drugs, but only 31 said it was likely or very likely that they 
would ask a health care professional (The Swedish National Institute of Public Health 2009). 
Individuals with alcohol dependence who participated in a Swedish focus-group and inter-
view study indicated Internet as an attractive first step for assessment of alcohol use and guid-
ance to treatment but not for actual treatment (Wallhed Finn 2014). A recent global drug 
survey shows that people in English speaking countries, with moderate alcohol problems pre-
fer getting help from internet tools (Davies et al. 2019). Early research showed that a sample 
of problematic alcohol users would rather use internet-based self-help tools than being  
contacted via the telephone by a live therapist or using a self-help book (Koski-Jännes and 
Cunningham 2001). A general population survey in Canada also found that current drinkers 
were more likely to have home access to internet than abstainers (73 vs 50%) (Cunningham 
et al. 2006).  
 
4.3 Digital, Internet and web-based interventions  
There are a large number of terms referring to the use of information technology in health 
care and prevention. Digital tools can be used by both professionals and end users (e.g.  
patients). For the purposes of this thesis we will use the term digital intervention for inter-
ventions that target the individual user directly with prevention or treatment and is delivered 
to a computer, a phone or a tablet via a dedicated program, application or through a web-
browser. The term internet interventions will be used to refer to digital interventions that are 
delivered through the internet via web-browsers or applications (apps). Web-based interven-
tions are internet interventions that are accessed via a web-browser. An internet intervention 
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is more than a website with information. It involves interactive features like exercises, assess-
ment or self-monitoring and sometimes support from a therapist or from peers (Ritterband 
and Thorndike 2006).  
 
4.4 Different types of internet alcohol interventions 
An internet alcohol intervention is referring to an internet intervention with the aim of sup-
porting the user in cutting down or quit drinking alcohol. The interventions can be similar 
to brief interventions but can also be a more extended program and contain similar content 
as psychological treatment (Cunningham et al. 2011). 
 
 
4.4.1 Electronic screening and brief interventions 
The most studied internet alcohol intervention is the electronic screening and brief interven-
tion (eSBI). Such interventions typically do not take more than ten to fifteen minutes to com-
plete, usually in one session. They are primarily intended for those who are at risk of devel-
oping problems and based on the same theoretical framework and content as face-to-face 
brief interventions. eSBIs usually consist of a series questions about drinking and automatic 
personalized feedback based on the user’s answers. The user is informed about their risk of 
developing alcohol-related problems and how their alcohol consumption compares to norm 
groups. Participants are then given some standard suggestions or tips on how to reduce their 
alcohol consumption. eSBIs have been shown to be effective in reducing weekly alcohol con-
sumption as well as binge drinking intensity and frequency with reductions sustained for up 
to twelve months (Tansil et al. 2016; Donoghue et al. 2014). eSBIs that are directed to specific 
groups are mostly addressed to college students. A review of controlled trials from 2010 to 
2016 showed that eSBIs for college students were associated with very small but significant 
reductions in quantity and frequency of alcohol consumption at short-term, but significantly 
more alcohol-related problems at long-term follow-ups when compared with controls (Cole 
et al. 2018). 
 
4.4.2 Internet alcohol programs 
The focus of this thesis is internet alcohol interventions that offer similar content to what is 
used in face-to-face treatments and that are designed for use on several occasions. The dis-
tinction between brief interventions and extended programs is not very easy to make. Brief 
does not just refer to the time the intervention is intended to be used. Some interventions 
offering screening and personalized feedback can be very extensive and take some time to 
complete or be used on several occasions while interventions offering structured treatment 
content do not necessarily need to be long or multi-sessional, depending on how the users of 
the interventions chose to use them (Cunningham et al. 2011). The purpose of internet alco-
hol programs usually is to decrease alcohol consumption and alcohol-related problems 
among users that experience at least some problems, rather than preventing individuals at 
risk from getting problems. In this thesis such extended interventions are referred to as 
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internet programs. Internet programs that are based on principles of Cognitive Behavioural 
Therapy and are intended to be used continually for a number of sessions are often referred 
to as Internet Cognitive Behavioural Therapy (ICBT). Compared to single-session interven-
tions, effect sizes for more extended programs seem to be somewhat larger (Riper et al. 2011, 
2018) 
 
4.4.3 Guided or self-help interventions 
Another important distinction when describing internet interventions is by the extent to 
which the users have contact with a counsellor or therapist. Most internet alcohol interven-
tions have been pure self-help, without any personal contact during the intervention. Other 
interventions have been assisted self-help where a person introduces the user on how to use 
the internet intervention or remind them to do so. In guided internet interventions, the user 
of the intervention has contact with a therapist or counsellor during the intervention time via 
electronic communication. In this thesis guided internet programs are sometimes, especially 
in Study III and IV, referred to as internet treatment. When an internet program is a com-
plement to ordinary face-to-face treatment it is usually called blended treatment. Internet 
alcohol interventions have shown larger effects on alcohol use with guidance than without 
(Riper et al. 2018), but these results are based on few studies and a mix of brief- and extended 
internet interventions. Internet alcohol interventions have mostly been used as part of a pub-
lic health tradition for secondary prevention, to attract people in the general population who 
may not yet realize that they have a problem or who for some reason are reluctant to seek 
help within the health care system. Compared to internet interventions for other psychiatric 
or somatic disorders which have been developed from a clinical perspective, there has been a 
lack of diagnostic assessments and fewer interventions involving therapist guidance. 
 
4.5 Perceived advantages of internet interventions  
The most commonly mentioned advantage of internet intervention is the possibility to over-
come some of the barriers for treatment that have been mentioned above (Kypri et al. 2005). 
Stigma and embarrassment or fear of negative consequences from being registered as having 
alcohol problems can be handled by the relative anonymity and by not having to visit a clinic, 
were others can see you go in or you have to talk directly with health care professional about 
your alcohol use. They are also accessible anytime and anywhere for people who have diffi-
culties getting time of work, leave home or live in rural areas. The possibility to be anonymous 
is more frequently stressed in the alcohol internet interventions literature (Cunningham et 
al. 2011), while accessibility is more commonly referred to in the depression and anxiety in-
ternet interventions literature (Andersson 2010). Another advantage also connected to the 
easy access is that the level of motivation to change a problematic behaviour such as prob-
lematic alcohol use varies over time. Whenever an individual feels ready to consider changing 
their drinking behaviour an internet intervention can be immediately available to be utilized 
in that window of opportunity (Cloud and Peacock 2001; Hester and Miller 2006). There is a 
potential for cost-efficiency. The cost for maintenance is quite low after developing an Inter-
net intervention and the cost for delivering an Internet intervention do not necessarily 
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increase with increased numbers of users (Hester and Miller 2006). If modification of the 
intervention is needed, the changes are carried out just once and instantly implemented.  
When delivering Internet-based self-help interventions without therapist support, the cost 
for education, training and supervision of the clinicians are also avoided (Copeland 2011).  
 
Using the Internet may also increase access to evidence-based interventions for a larger num-
ber of people (Cunningham 2011). Internet interventions can provide more consistent  
delivery of the intervention, which cannot be modified by individual therapists as with man-
ual-based live therapies. Computer support can increase therapist adherence to treatment 
protocols, increase the number of practitioners who can use evidence-based programs, and 
decrease therapist drift from manualized treatments (Andersson 2010). From a researcher 
perspective, internet interventions can also facilitate rapid clinical innovation, shorter study 
periods, easier recruitment and large sample sizes (Andersson 2019). The advantage of Inter-
net interventions as self-help tools over material such as videos and written materials is the 
possibility of adapting the intervention to each user according to different variables such as 
age, comorbid disorders or other dimensions like user process or preferences. Previous re-
search has shown that the effects of an intervention are greater when adapted to individuals 
(Kreuter et al. 1999; Noar et al. 2007). Internet interventions allow the tailoring and accom-
modation of the intervention components which can be used with for example comorbid 
disorders (Johansson et al. 2012).  
 
4.5.1 Perceived advantages from a user perspective 
In an interview study, the users of an internet self-help intervention aimed at reducing alco-
hol consumption said that the perceived privacy of the internet was important in searching 
for help and avoid stigma and embarrassment (Khadjesari et al. 2015). In focus groups with 
students regarding their perceptions towards using digital interventions to prevent high-risk 
drinking, the students expressed that drink-tracking and notifications were useful features 
(Kazemi et al. 2014). People who use an online mutual aid group describe that such groups 
may serve as a place for them to explore their relationship with alcohol at early stages of 
change (Chambers et al. 2017). Users of internet interventions outside of the alcohol field 
have appreciated the enhanced anonymity (Holst et al. 2017). Such users have also described 
the flexibility as an important advantage with easy access without traveling and at any time. 
The increased personal responsibility that comes with that flexibility gave them a sense of 
autonomy and empowerment (Verhoeks et al. 2017). The evidence of these advantages of 
internet interventions are still in many cases incomplete. But internet interventions aimed at 
reducing alcohol problems have been shown to reach those who have alcohol use disorders 
but do not come into contact with specialized services (Sinadinovic 2010, White 2010) and 
have shown promising results in terms of cost-effectiveness (Donker et al. 2015; Blankers et 
al. 2012). 
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4.6 Swedish internet interventions for alcohol 
The first Swedish internet intervention for alcohol use was developed at the STAD prevention 
project in the beginning of the 21th century. The program was an online CBT-based inter-
vention that could be used over a modem connection. The program was active during 2002-
2003 (http://web.archive.org/web/20020925170737/www.sjalvhjalp.stad.org/). See figure 5 
for screenshots of Swedish internet intervention for alcohol use. 
 
In 2003 an electronic screening and brief intervention (eSBI) freely available on the internet 
was launched by Alkoholkommittén [the alcohol-committee], a governmental prevention 
project. The internet intervention, called Alkoholprofilen [the alcohol-profile] provided 
screening, normative feedback, motivational questions and the opportunity to compare your 
alcohol consumption with your friends through social media without showing each individ-
ual result (https://alkoholprofilen.se). A cross-sectional survey among 18-25-year old’s in the 
general population (n = 1414) repeated in 2004 and 2005 showed that 42% had tried the in-
tervention. Participants who drank more were more likely to have used the intervention than 
participants who drank less alcohol. Also, participants who were considering changing their 
drinking were more likely to have used the intervention than those who did not. No clear 
effect on alcohol consumption was detected among those who had done the eSBI in 2004 
compared to those who had not used it (Sjölund 2007).  
 
In light of the popularity of Alkoholprofilen a decision was made by the alcohol-committee 
to also develop a more extended internet intervention for those who wanted to change their 
drinking and concerned others. In the end of 2006 the first version of Alkoholhjälpen [the 
alcohol-help] was launched (https://alkoholhjalpen.se). The program was based on Cognitive 
Behaviour Treatment (CBT), Motivational Interviewing (MI) and solution-focused brief 
therapy and also offered interaction with other users in an open discussion-forum. This  
intervention was freely available via the Internet. Shorter interventions based on Community 
Reinforcement Approach Family Training was offered to family and friends respectively. 
 
In 2007 another Swedish eSBI aimed at alcohol as well as drug-use (https://escreen.se) was 
launched. The intervention offered self-assessment of alcohol and drug use the Alcohol Use 
Disorders Identification Test (AUDIT) and the Drug Use Disorders Identification Test 
(DUDIT) as well as in-depth risk assessment. Users receive individualized feedback concern-
ing their alcohol and drug consumption, comparisons with normative data and the possibil-
ity of following their alcohol and drug use over time, if screening was repeated. In a study 
describing user characteristics of 2361 individuals, with a mean age of 23 years, 67.4% indi-
cated problematic alcohol use and 46.0% indicated problematic drug use. (Sinadinovic et al. 
2010). An in-depth description of eScreen can be found in Sinadinovics thesis (Sinadinovic 
2012). 
 
Access to the eScreen brief intervention or the Alkoholhjälpen extended intervention were 
compared with assessment only in a randomized controlled trial 2009-2010. Participants 
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were 633 internet help seekers with at least hazardous alcohol use (Alcohol Use Disorders 
Identification Test, AUDIT ³6 for women and ³8 for men). All groups reduced their alcohol 
use at three months follow-up (p < 0.001), remaining stable at the six- and twelve months 
follow-ups according to AUDIT-C and AUDIT-scores. No significant differences were found 
between the groups in the intention-to-treat analysis. Per protocol analysis, including only 
participants who accessed the interventions and also reported accessing additional external 
support during the trial, showed that about 75% of Alkoholhjälpen participants moved from 
probable dependence, harmful or hazardous use to a lower alcohol level of alcohol use at 
three, six- and twelve-month follow-ups, compared to about 40-60% of eScreen users and 
controls (p < 0.05) (Sinadinovic et al. 2014). 
 
In Swedish universities an electronic screening and brief intervention (eSBI), were students 
are invited via their university email, have been developed and tested. In a blinded RCT of 
the intervention 5227 students were randomized to alcohol assessment and feedback, alcohol  
assessment without feedback, and neither assessment nor feedback. No differences between 
groups was found in any of the alcohol parameters at follow-up two months later. Per proto-
col analyses suggested possible small beneficial effects on weekly consumption attributable 
to feedback (Bendtsen et al. 2012). In a second randomised controlled trail (RCT) risky drink-
ers at nine universities in Sweden (n = 1605). were randomized into immediate or delayed 
access to the eSBI. After two months, there were no significant differences in the planned 
analyses, and with some indication of possible benefit in sensitivity analyses suggesting an 
intervention effect of a 10% reduction in weekly alcohol consumption (Bendtsen et al. 2015). 
 
Another Swedish brief intervention intended to reduce peak blood alcohol concentrations 
(BAC) in university students. A total of 1,678 hazardous-drinking consumers were random-
ized to a single or a repeated Internet or Interactive Voice Response intervention, or to a 
control group. At follow-up It was found that peak estimated BAC was reduced in all internet 
and Interactive Voice Response groups, compared to control. The reduction in peak esti-
mated BAC was greater in the single internet group compared to the single Interactive Voice 
Response group (Andersson 2015).  
 
When the old flash-based program Alkoholhjälpen was closed down in 2010 a translated and 
adapted version of a program used in a previous Dutch study was tested in a pilot study (n = 
80). The program called eChange had eight-modules and was based on MI and CBT. Eighty 
participants with hazardous alcohol use who searched for support at Alkoholhjälpen were 
randomized into three different groups. All groups were offered the same extended program, 
but with therapist guidance via asynchronous text messages, with therapist guidance via syn-
chronous chat or without therapist guidance. Intention-to-treat analysis at ten weeks follow-
up, showed that participants in the two guidance groups reported significantly lower past 
week alcohol consumption compared to the group without guidance; 10.8 (SD = 12.1) versus 
22.6 (SD = 18.4); p = 0.001; d =  0.77 (Sundström et al. 2016). 
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Alongside the projects in the current thesis, Sundström and colleagues developed and tested 
a high-intensity therapist-guided 12-week internet intervention for alcohol based on relapse 
prevention (entitled ePlus) (Sundström et al. 2017). The high-intensity therapist-guided  
internet intervention was compared with a low-intensity internet self-help intervention 
(eChange) and a waiting list in a RCT. A total of 166 online self-referred adults (49% males) 
were randomized at a 7:7:2 ratio. Diagnostic interviews with participants showed that alcohol 
use disorders were largely in the severe category and the majority having had alcohol prob-
lems for more than five years. At the six months follow-up, an intent-to-treat analysis showed 
no significant differences in alcohol consumption between the high- and low-intensity inter-
ventions. At post-treatment (twelve weeks) both the high and low-intensity internet inter-
vention groups had reduced their alcohol consumption more than control (Sundström et al. 
2019). More information on this project can also be found in Sundströms thesis (Sundström 
2017). 
 
Mobile applications (apps) have been used for delivering digital interventions in two Swedish 
studies so far. One study tested two apps offering real-time estimated blood alcohol concen-
tration calculation to reduce problematic alcohol intake. Students at two universities were 
recruited via e-mails and 1932 were randomized to the Swedish government alcohol monop-
oly’s app (Promillekoll) to a web-based app developed by the research group (Party Planner) 
or to control. None of the apps showed reduced consumption at seven weeks follow-up. Self-
reported app use was higher with Promillekoll (74%) compared to Party Planner (41%) and 
the per-protocol analyses revealed that Promillekoll participants also increased the frequency 
of drinking occasions compared to controls (Gajecki et al. 2014). In a second study students 
(n = 186) with excessive alcohol consumption were randomized to a skills training app group 
or a wait list group. Assessment-only controls (n = 144) with excessive alcohol consumption 
from an ongoing study were used as controls. The proportion of participants with excessive 
alcohol consumption declined in both groups compared to control at six and twelve weeks 
second follow-ups. Secondary analyses showed significant reductions for the skills training 
app group in quantity of drinking at first follow-up and in frequency of drinking at both 
follow-ups (Gajecki et al. 2017) 
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Figure 5. Screenshots of STAD, Alkoholprofilen, eScreen, Alkoholhjälpen and eChange  
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4.7 Previous research on extended digital interventions for alcohol 
A large number of reviews have been published on internet alcohol interventions. A review 
of 14 systematic reviews of digital interventions for problematic alcohol use show that none 
of the included reviews addressed the association between length of intervention or guidance, 
and effects on alcohol consumption (Sundström et al. 2017). For the purpose of this thesis a 
separate review of extended digital interventions for alcohol was conducted. Digital interven-
tions on computers, web and phones used in clinical as well as in general population settings 
were included. The aim of the review was to investigate the effects of extended digital inter-
ventions designed to reduce alcohol consumption or alcohol related problems. PubMed, Web 
of Science and PsychINFO were searched for studies investigating the effects of digital inter-
ventions aimed at reducing alcohol use from database inception to 15 November 2015, using 
the search terms “internet”, “web”, “online”, “computer”, “mobile” or “phone” and “alcohol” 
or “drinking” and “intervention”, “treatment” or “therapy”. The reference lists of reviews and 
dissertations were screened for additional references. A summary of the findings from this 
review is presented and discussed below. A total of 1002 entries, 617 unique articles were 
identified. A majority of the studies identified were conducted on brief single-session inter-
ventions aimed at students or similar risk populations. In 54 studies that were included in 
this review, the focus was on effects of extended digital interventions. Details of the studies 
are reported in table 4a and b.  
 
Among the included studies, RCT was the most common type (39 studies), other types were 
pilots, quasi-experimental studies, observation studies, cohort studies, outcome evaluation 
and mixed method. Several of the studies were labelled as pragmatic. All studies except one 
were conducted in Western, high income countries. Most common countries were USA (n = 
23) and Netherlands (n = 9). The first study was published in 1997. After that it took ten years 
until the next study was published in 2007. The number of articles published per five-year 
period increased from 19 articles in 2008-2012 to 49 articles between 2013-2017. Studies were 
usually published 2-3 years after the study was conducted, but in some cases, it took five years 
or more. In 15 of the studies it was not reported when the study of the intervention was con-
ducted. The increasing number of studies over time could be a sign of the technology becom-
ing more stable and of the more widespread use of computers, internet and smartphones in 
high income countries. Since internet interventions are based on technology which is chang-
ing rapidly, the information about when the study was conducted is important to be able to 
understand the results reported and their implication for future interventions and studies. 
 
The mean age of participants over all studies was 40 years and 45% of the participants were 
women. The relatively high mean age is interesting since digital interventions have been 
thought to be a way of reaching a younger population, which have high alcohol consumption 
but low rates of treatment seeking. Most of the studies had drinking hazardous or above 
guidelines as criteria for inclusion. In clinic-based studies, were participants were not using 
alcohol at recruitment, the inclusion instead was diagnosed alcohol use disorder. Exclusion 
criteria were usually minimal. In all the included studies the participants were drinking at 
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least at hazardous levels. The mean consumption or AUDIT-score of participants in the in-
dividual studies corresponded with harmful use or probable dependence. 
 
Half of the studies identified were conducted primarily on the internet. In some of these stud-
ies the participant were contacted via phone or postal mail as a part of the screening or follow-
up. Fifteen studies have been in a clinical setting, during or after treatment. Most of the in-
terventions in this review were self-help and did not include any support, guidance or therapy 
from a counsellor. Only eight studies had regular contact with a therapist over the internet 
and could be categorized as guided programs. Some of the studies provided face-to-face sup-
port on how to use the intervention from treatment- or research-staff.  
 
The interventions usually included from two to twenty sessions or weeks of program. The 
most common method used was a combination of MI and CBT. Some of the more recent 
developed interventions included location-based monitoring used in smart-phones and com-
puterized cognitive bias modification programs. Several of the interventions that were pub-
licly available were accessed during the review. These interventions were usually well de-
scribed in the articles. 
 
With few exceptions’ studies reported how much of the intervention that was used. The num-
ber and length of follow-up varied with three months being the most common one. In eight 
studies the participants were followed at least twelve months with changes in drinking usually 
remaining stable from earlier follow-ups. The overall mean attrition was 30%. Attrition rates 
were lower if a personal contact was included. Half of the studies did not report any user 
perceptions. In 16 studies satisfaction with intervention was reported as high. Two studies 
included measures of alliance. Information on what other help resources the participants had 
accessed in addition to the studied intervention was only reported in seven studies. In some 
studies only previous treatment were reported. This information is important to be able to 
understand the effect of internet interventions which are often provided and studied in a 
context where it is possible and even likely that participants use several sources of help to 
change their drinking. None of the studies reported information about non-responders and 
only included some information regarding adverse events. The quality of the RCT studies 
was rated as medium to high. Biggest source of bias was due to low retention in intervention 
usage or many participants lost to follow-up. Attrition bias was handled conservatively in 
most studies by imputation, usually of the last observation. 
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Table 4a Controlled studies on digital alcohol programs (>one session) 
 
Author Coun
try 
Recruit n Age Wom
en 
Tech  Sess Theory  Person 
contact 
Control  FU 
mon 
Acosta 2017 USA Primary 162 36 7% Web  12 CBT no TAU 3 
Agyapong 2012 Ire Resident 54 48 54% Phone 12   no Placebo 3 
Andersson 2015 Swe Student 1678 23 41% Phone 2 CBT no Asses. 1.5 
Blankers 2011 NL Web 205 42 51% Web 7 CBT, MI guided WL 6 
Boß  2018 Ger Web    Web  CBT guided Selfhelp, WL  
Brendryen  2017 Nor Workpl 85 43 52% Web 14 CBT no Booklet 6 
Brendryen 2014 Nor Web 244 38 33% Web 14 CBT no Booklet 6 
Brief  2013 USA Web 600 32 13% Web 8 MI, CBT no WL 3 
Campbell 2014 USA Clinic 507 35 38% Comp. 12 CBT, CM  in tx  TAU 6 
Carroll 2008 USA Clinic 77 42 43% Comp. 6 CBT ass avail TAU 6 
Cunningham 2012 Can Web 170 45 61% Web 20 CBT, MI group Feedb. 6 
Cunningham 2017 Can, USA Web 490 37 50% Web 20 CBT no SBI 24 
Devine 2016 USA Clinic 311 46 28% Web 7 Medical adher. in tx 
Medical 
manage 3 
Fals-Stewart 2010 USA Clinic 160 33 42% Comp 8 Cogn. Re-hab ass avail Placebo 12 
Farren 2015 USA Clinic 55 45 28% Comp 5 CBT in tx Placebo 3 
Finfgeld-Connett 
2008 USA Web 46 50 100% Web 15 CBT ass avail  Booklet 3 
Gonzalez 2015 USA Commun 60 35 40% Phone 6 LBM, CBT  no Booklet 1.5 
Gonzalez 2015 USA Clinic 80 20 29% Phone 12 LBM, CBT  no TAU 12 
Gustafson  2014 USA Resident 349 38 39% Phone n/a LBM in tx TAU 12 
Hester 1997 USA Clinic 40 36 40% Comp 8 CBT ass avail WL 12 
Hester 2009 USA Web 84 50 56% Web 9 MM, CBT start ass Site 12 
Hester 2013 USA Web 189 44 66% Web 5 CBT no Group 3 
Kay-Lambkin 2009 Au Clinic 97 35 54% Web 9 CBT, MI after ses TAU 12 
Kay-Lambkin 2011 Au Clinic 274 40 43% Comp 9 CBT, MI after ses TAU 3 
Kiluk 2016 USA Clinic 68 43 35% Comp 6 CBT in tx TAU 6 
Kramer 2009 NL Commun 181 49 52% Web+ DVD 5 CBT no WL 3 
McGeary 2014 USA Student 41 19 0% Comp. 4 Probe no Placebo 1 
Muench 2017 USA Web 176 43 75% Phone 12 Gain-loss no Placebo 3 
Osilla et al. 2015 USA Clinic 159 30 35% Web  3 MI no TAU 3 
Postel 2010 NL Web 156 45 54% Web 12 CBT, MI guided WL 9 
Riper 2008 NL Web 261 46 49% Web 6 CBT no Booklet 6 
Schulz  2013 Ger Web 448 42 44% Web 3 Planned Beh. no WL 6 
Sinadinovic 2014 Swe Web 633 44 55% Web  15 CBT, MI no Asses.  12 
Sundström  2019 Swe Web    Web  CBT guided Selfhelp, WL  
Sundström 2016 Swe Web 80 42 60% Web 8 CBT guided Selfhelp 2.5 
Tensil 2013 Ger Web 595 30 39% Web 2 CBT  no SFT 3 
Verduin 2013 USA Clinic 41 51 0% Comp 8 CBT ass avail Placebo 4 
Wallace  2011 UK Web 7935 38 57% Web 3 CBT, MI no WL 12 
Wiers 2015 NL Web 314 48 46% Web  4 Cogn. bias no Placebo 3 
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Table 4b Non-controlled studies on digital alcohol programs (>one session) 
 
 
 
4.7.1 Web-based extended programs 
Interventions accessible over the world wide web (web-based), aimed at the general public 
and based on CBT, BSCT and/or MI have been tested in 15 RCTs. Below is a short description 
of each of these studies.  
 
4.7.2 Self-help 
The Dutch self-help intervention at minderdrinken.nl is based on CBT and self-control prin-
ciples. Users of the intervention were compared to a control group that had access to infor-
mation on the effects of using alcohol in an RCT. A larger proportion of the Minderdrinken 
users (17.2%) did not have problematic alcohol use compared to the control group (5.4%) at 
six months follow-up. The decrease in alcohol consumption was significantly larger for the 
intervention group than the control group, with a difference of twelve standard units (= 120 
g alcohol) (Riper et al. 2007). A study in a naturalistic setting showed similar decreases in the 
users alcohol consumption (Riper et al. 2009) 
 
The British self-help intervention at downyourdrink.org.uk is based on MI and relapse pre-
vention (Linke et al. 2008). The intervention was tested in a large randomized controlled trial 
with 7935 individuals with at least hazardous alcohol consumption, where the intervention 
was compared to a control group that received information on the consequences of alcohol 
consumption. A decrease in alcohol consumption was found at one, three- and twelve-
months follow-up in both groups, but with no differences in alcohol use between the groups 
(Wallace et al. 2011). 
 
The U.S. intervention moderatedrinking.com offer a self-help program with the aim of mod-
erate drinking according to BSCT (Hester et al. 2009). Hester and colleagues tested the effects 
Author Coun
try 
Setting n Age Wom
en 
Tech  Ses-
sions 
Theory  Person. 
contact 
FU 
mon 
Andersson 2015 Swe Student 1678 23 41% Phone 2 CBT no 1.5 
Andrade 2016 Bra Web 924 40 46% Web 6 CBT no post 
Barrio 2017 Esp Clinic 24 48 50% Phone 5 MI ass avail 1.5 
Blankers 2008 NL Web 3386 40 41% Web 7 CBT, MI no   
Crombie  2017 UK Commun 34   0% Phone 4   no post 
Elison 2015 UK Web 300 42 45% Web 12 CBT no post 
Fink 2016 USA Commun 112 70 70% Web 9 Health BM no 1 
Klein 2012 USA Inpatient 1124 42 45% Web  7 12-step coach 12 
Klein 2013  USA Inpatient 1682 42 43% Web 7 12-step coach 6 
Linke 2007 UK Web 10000 37 51% Web 6 CBT, MI no 1.5 
Postel 2010 NL Web 527 46 49% Web 12 CBT, MI guided 6 
Postel 2011 NL Web 885 46 54% Web 12 CBT, MI guided post 
Riper 2009 NL Web 378 45 53% Web 6 CBT no 6 
Sinadinovic 2014 Swe Web 633 44 55% Web  15 CBT, MI no 12 
Sundström 2017 Swe Web 13 49 69% Web 12 CBT guided 3 
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of adding the intervention to support from the group network Moderation Management at 
moderation.org. Participants using moderatedrinking.com in combination with modera-
tion.org were compared to those using only moderation.org. A decrease in alcohol consump-
tion and alcohol-related problems at three, six- and twelve-month follow-up was found for 
both groups. Participants using both interventions increased their proportion of days absti-
nent more than participants using only moderation.org. (Pemberton et al. 2011) 
 
Another U.S. intervention, Overcoming Addictions is an abstinence-oriented, internet CBT- 
intervention based on the program of SMART Recovery. SMART Recovery is an organiza-
tion that use evidence-based treatment strategies in a mutual help framework with in-person 
meetings, online meetings, a forum, and other resources. The intervention was evaluated in 
an RCT with 189 participants who were new to SMART Recovery, that were randomized to 
receiving the Overcoming Addictions program, to attend SMART Recovery or to a combi-
nation of both. Participants in all three groups significantly increased their percent days  
abstinent, decreased their mean drinks per drinking day and decreased their alcohol-related 
problems at three months follow-up, but without significant differences between the groups 
(Hester et al. 2013). 
 
An extended Internet intervention for alcohol problems, Alcohol help center (alco-
holhelpcenter.net) was compared to an eSBI, Check Your Drinking, in two Canadian studies. 
The intervention contains CBT-tools modified from treatment and self-help manuals as well 
as a moderated online discussion group. A single-blinded RCT with a six months follow-up 
in a general population sample of problem drinkers found a significantly greater reduction 
in amount of drinking among participants provided access to the alcoholhelpcenter.net than 
among participants provided access to the eSBI (Cunningham 2012). A second larger RCT 
could not provide support for the added benefit of an extended internet alcohol intervention 
over an eSBI. Analyses of the six-, twelve- and twenty-four-month follow-up revealed no  
significant differences between interventions in alcohol consumption-measures 
(Cunningham et al. 2017). 
 
A Norwegian intensive self-help program Balance, with 62 fully automated interactive  
sessions, was compared to information on the effects of alcohol in a RCT. Participants in both 
conditions received an online single session screening procedure including personalized  
normative feedback. At-risk drinkers were recruited by internet advertisements and assigned 
randomly to one of the two conditions (n = 244). Participants in the intensive self-help group 
drank an average of three fewer standard drinks (= 36 g of alcohol) compared to participants 
in the brief self-help group at six months (Brendryen et al. 2014). In a second study, where 
hazardous drinking participants were recruited in a workplace setting, the findings were  
inconclusive due to recruitment problems and low statistical power. No significant difference 
between the extended intervention and information was found at two- or six-months follow-
up in the intention-to-treat analysis (Brendryen et al. 2017). 
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A Swedish study (n = 633), also described above (see chapter 4.6), compared brief interven-
tion, extended intervention and assessment only. No significant differences were found be-
tween the groups in the main (intention-to-treat) analysis (Sinadinovic et al. 2014). 
 
Seven of the studies (Postel et al. 2010; Riper et al. 2007; Blankers 2011; Hester et al. 2009; 
Brendryen et al. 2014; Cunningham 2012) showed internet alcohol programs to be signifi-
cantly more effective in reducing alcohol consumption than briefer control intervention or 
waiting-list. But three large RCTs (Wallace et al. 2011; Sinadinovic et al. 2014; Cunningham 
et al. 2017) did not find a significant difference between an internet program and control.  
 
 
4.7.3 Therapist guided internet programs 
Guided extended interventions have been tested in five of the 14 previous controlled trials 
and have been shown to be more effective than waiting list (Postel et al. 2010; Blankers et al. 
2011) and unguided controls (Sundström et al. 2016; Blankerset al. 2011). But the two most 
recent studies (Boß et al. 2018; Sundström et al. 2019) did not find differences between self-
help and guided interventions. Below is a short description of the studies that have included 
a comparison of guided extended internet interventions. 
 
A Dutch service, alcoholdebaas.nl, is a CBT-program that include e-mail contact with a ther-
apist one to two times a week. The effects were tested in a randomized controlled trial, where 
the users of the intervention, offered access to the program for three months, were compared 
to a waiting-list control group. Results from the study showed that individuals allocated to 
the internet program decreased their alcohol consumption to much greater  
extent than those allocated to the control group (Postel et al. 2010).  
 
A MI and CBT-based internet program, from the Dutch organization Jellineck, was tested in 
a RCT. Self-help was compared to the effects of therapist guidance, that included 40-minute 
synchronous chat sessions with a therapist, and to a waiting-list control group. At the three 
months follow-up, participants in both groups had reduced their weekly alcohol use signifi-
cantly more than those in the waiting-list control group, but no differences were found  
between the intervention groups. At the six months follow-up, the therapist guided group 
was more effective than self-help in reducing weekly alcohol use (Blankers 2011).  
 
A German extended internet Intervention with five modules including personalized norma-
tive feedback, Motivational Interviewing, goal setting, problem-solving and emotion regula-
tion during five weeks. The intervention administered with or without adherence focused 
guidance, was compared with waitlist control in a RCT. All groups showed reductions of 
mean weekly alcohol consumption. There were no significant differences between the un-
guided and guided intervention. Participants in the combined intervention group reported 
significantly lower consumption than controls after six weeks. The intervention groups also 
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showed significant reductions in weekly alcohol consumption after six months and improve-
ments regarding mental health outcomes after six weeks and six months (Boß et al. 2018). 
 
As described above (see chapter 4.6) two Swedish studies have compared self-help and ther-
apist guided internet programs. In a pilot study (n = 80) participants in the two guidance 
groups (asynchronous or synchronous) reported significantly lower past week alcohol con-
sumption compared to the group without guidance; (mean difference 11.8 standard drinks, 
d =  0.77) (Sundström et al. 2016). In a later study (n = 166) analysis of six months follow-up 
data showed no significant differences in alcohol consumption between a high- and low-in-
tensity intervention (Sundström et al. 2019). Where the high-intensity intervention included 
therapist guidance and the low-intensity did not. 
 
4.7.4 Digital interventions in clinical settings 
A few randomized controlled trials have been conducted in specialized clinical settings on 
digital (internet or computer-based) programs addressing alcohol use disorders. The first 
computer program that was tested in an outpatient setting was the Behavioural Self-control 
program for Windows, which in 1997 was shown to result in significant less weekly con-
sumption at ten weeks follow-up compared to a waiting list (Hester and Delaney 1997).  
 
A clinician-assisted computer-based CBT/MI program for alcohol and cannabis users with 
comorbid depression, was compared to regular CBT/MI treatment and to a brief interven-
tion. Results indicated that the computer-based program was as effective as regular treatment 
at 12-month follow-up (Kay-Lambkin et al. 2009). A second study of the same program 
showed that the computer-based program was associated with a greater reduction in alcohol 
use compared to therapist-delivered treatment at three months follow-up. (Kay-Lambkin et 
al. 2011).  
 
An internet CBT program was tested with clinical monitoring only, together with Treatment 
as usual (TAU) or as an alternative to TAU for alcohol use. Results showed greater increase 
in percent days abstinent for the combination of internet and TAU compared to TAU and to 
the internet program with monitoring (Kiluk et al. 2016).  
 
An internet-based version of the Community Reinforcement Approach was tested in addi-
tion to regular care, among patients entering ten outpatient addiction treatment programs. 
Results showed that receiving the internet intervention reduced dropout and increased  
abstinence (Campbell et al. 2014).  
 
A web-based CBT intervention has also showed a significantly greater decrease in binge 
drinking compared to TAU in a sample of veterans with symptomatic PTSD and substance 
use receiving treatment in primary care (Acosta et al. 2017).  
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Although these trials demonstrated effectiveness of digital alcohol programs, none of them 
have been non-inferiority or equivalence trials designed to show that the digital program ac-
tually is no less effective than face-to-face treatment. One non-inferiority study of a web-
based intervention for alcohol has been conducted in primary care, with the proportion of 
hazardous drinkers in each group as primary outcome. The study failed to show non- 
inferiority for facilitated access to an internet self-help program compared to a face-to-face 
brief intervention at three- and twelve- months follow-up, when a biased outcome measure 
was removed from the analysis (Wallace et al. 2017). 
 
4.7.5 Recent reviews of digital alcohol interventions 
In a Cochrane review, participants who used digital interventions drank approximately 23 g 
(about two standard drinks) alcohol weekly (95% CI 15 to 30) less than participants who 
received no or minimal interventions at end of follow up. This evidence was of moderate 
quality from 41 studies with 19,241 participants. A smaller number of studies also showed 
one binge drinking session less per month and one unit per occasion less in the intervention 
group compared to no intervention controls (Kaner et al. 2017). The review found no differ-
ence in alcohol consumption when digital and face-to-face interventions were compared in 
five of the studies with 390 participants. The main sources of bias in the included studies were 
from attrition and participant blinding. No studies reported whether any adverse effects  
resulted from the interventions.  
 
Together with several researchers in the field of digital alcohol interventions from different 
countries Riper conducted an individual patient data meta-analysis (IPDMA) of internet  
alcohol interventions, that included several of the extended interventions described earlier. 
An IPDMA boosts the number of participants studied and can increase the statistical power 
to evaluate the overall effects of a type of intervention. Individual data from 14,198 adult 
participants in 19 RCTs were pooled and analysed together. The mean age was 40.7 years, 
47.6% were women, and the baseline mean weekly alcohol consumption was 38.1(SD = 26.9) 
standard units (10 g of alcohol). Post-intervention data were available for 8,095 participants. 
Compared with various controls, internet alcohol intervention participants showed a greater 
mean weekly decrease at follow-up of 5.02 (95% CI −7.57 to −2.48, p < 0.001) standard units 
(see figure 6) and a higher rate of treatment response (odds ratio 2.20, 95% CI 1.63–2.95,  
p < 0.001, number needed to treat = 4.15). Treatment response was defined as drinking less 
than 14/21 standard units for women/men weekly. Human-supported interventions were  
superior to fully automated ones on both outcome measures (difference: −6.78 standard 
units, p = 0.013; OR = 2.23, p = 0.009). A major limitation was high study dropout. The over-
all quality of the RCTs was rated as high (Riper et al. 2018). 
 
The most recent review focused on CBT Tech (i.e. digital interventions based on CBT) found 
a small statistically significant effect (g = 0.20: 95% CI = 0.22 - 0.38) of digital intervention 
compared to minimal intervention control. When digital interventions were compared to 
treatment as usual (TAU) the difference was nonsignificant. But when digital interventions 
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added to TAU, was compared to TAU only, the effect size was positive and significant 
(g = 0.30). Of the identified studies, 60% explicitly targeted alcohol use moderation and 47% 
of programs combined elements of MI with CBT (Kiluk et al. 2019). 
 
Figure 6. Forrest plot of conventional meta-analysis of internet alcohol interventions versus 
controls from Riper (2018) 
 
 
4.7.6 Predictors and behaviour change techniques in internet alcohol interventions  
Three studies have investigated predictors of outcome in internet alcohol interventions. In 
the first, female gender and a higher education level was found to predict positive outcomes 
(Riper et al. 2008). In the second one, high interpersonal sensitivity and having a shared living 
situation predicted positive outcome (Blankers et al. 2013). In one of the studies in his thesis, 
Sundström found that male gender, pre-intervention abstinence and two personality varia-
bles (a high degree of alexithymia and a low degree of antagonism) were predictive of low-
risk drinking. He also found that treatment credibility predicted adherence to the internet 
program (Sundström 2017). Two studies have investigated predictors of retention, since  
attrition is a common problem in internet interventions (Eysenbach 2005). Higher treatment 
readiness, higher age, lower baseline consumption, female gender, having a university degree 
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and not having children have been shown to predict retention (Murray et al. 2013; Postel et 
al. 2011). A meta-analysis and meta-regression including 93 internet alcohol interventions 
(Black, Mullan, & Sharpe, 2016) coded for the use of 42 behavioural change techniques 
(BCTs) from an alcohol-specific taxonomy (Michie et al. 2012), use of theory and general 
characteristics. The analysis showed larger effects occurring in interventions with personal  
contact, normative information or feedback on performance, prompting commitment or 
goal review, the social norms approach and in samples with more women. The Cochrane 
review of internet alcohol interventions (Kaner et al. 2017), showed that a median of nine 
BCTs were used in the experimental arms of included 57 studies. The BCTs of behaviour 
substitution, problem solving and credible source were associated with reduced alcohol  
consumption (Garnett et al. 2018). 
 
4.7.7 Coping Skills 
One study investigated changes in coping skills before and after computerized CBT in out-
patient treatment for substance dependence. Participants' responses in situations associated 
with high risk for drug and alcohol use were audio-taped and rated. They found statistically 
significant increases in the rated quality of coping responses for participants assigned to the 
computer intervention compared to TAU. The quality of coping responses also mediated the 
effect of treatment on abstinence during the follow-up period (Kiluk et al. 2010). 
 
4.7.8 Promoting engagement 
In a study of engagement promoting strategies used to increase the use of internet substance-
use interventions; five different engagement promoting strategies were identified: tailoring, 
delivery strategies, incentives, reminders and social support. The most frequently reported 
strategies in 15 included studies was tailoring (47% of studies), followed by reminders and 
social support (40% of studies) and delivery strategies (33% of studies).  A narrative synthesis 
indicated that tailoring, multimedia delivery of content and reminders are potential tech-
niques for promoting engagement. The evidence for social support was inconclusive and  
negative for incentives (Milward et al. 2018). 
 
4.7.9 The experience of users and therapists 
The experiences of 18 users of the internet alcohol self-help program Down-your-drink have 
been investigated in a study. The results showed that the perceived privacy of the internet 
was important when the users searched for help and to avoid stigma and embarrassment 
(Khadjesari et al. 2015). During the development of the same intervention, early users ex-
pressed appreciation of the non-judgmental tone of texts and the self-help exercises, in writ-
ten feedback (Linke et al. 2008). Interviews with 31 members of an online mutual aid group 
reveal that such groups are an alternative for people who experience barriers in accessing 
traditional treatment. The groups can be a place for individuals to explore their relationship 
with alcohol at early stages of change (Chambers et al. 2017). 
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In a systematic review on expectations and experiences regarding internet interventions out-
side of the alcohol field and with focus on women (Verhoeks et al. 2017), an overview of other 
common themes from previous research of users experiences is provided. The delay in time 
and absence of non-verbal information can disrupt communication in internet interventions 
and make it feel less empathic. Texting might make it more difficult for users to explain com-
plex situations and feelings and lead to misunderstandings. The relationship with an online 
therapist is viewed as important and sometimes experienced as just as close as in face-to-face 
treatment. The personal responsibility and autonomy that come with this flexibility of inter-
net interventions are appreciated by the users, give them a sense of autonomy and a feeling 
of being empowered. But internet interventions can also require more self-discipline and 
motivation from the users, e.g. so they do not skip parts of the program (Verhoeks et al. 2017).  
 
The level of contact and level of independence is described as important factors in comput-
erized therapy in a meta-synthesis of the users’ experiences (Knowles et al. 2014). Some pa-
tients are unable or unwilling to accept internet interventions without personal contact and 
feel alone, while others appreciate the enhanced anonymity and flexibility of the treatment 
and feel secure, with the majority of patients being ambivalent (Holst et al. 2017). In inter-
views with both clients and therapists a unique use of time was described with the asynchro-
nous therapist-contact in internet interventions and “time to think” was a theme that differ-
entiated it from traditional treatment (Dunn 2012).  
 
4.7.10 Alliance in internet interventions 
According to several researchers the working alliance can be as strong and have similar im-
pact on outcomes in internet interventions as in face-to-face, even though the format is very 
different (Cavanagh and Millings 2013; Berger 2017b; Pihlaja et al. 2018). According to ther-
apists working via internet, anonymity and the way of communicating affect the development 
of trust important for the working alliance (Fletcher-Tomenius and Vossler 2009). In a recent 
study with CBT therapist working online and face-to-face, they expressed that working alli-
ance may be achieved faster and more easily face-to-face (Bengtsson, Nordin, and Carlbring 
2015). It can be more difficult for users to explain complex situations or feelings in text mes-
sages and lead to misunderstandings. According to the review by Berger (2017) future studies 
should try to identify unique characteristics of the therapeutic alliance in different treatment 
formats (Berger 2017).  
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5 Aims  
The overarching aim of this thesis was to study if internet alcohol programs are an effective 
treatment option for people with alcohol use disorder. One observational study and two  
randomised controlled studies of internet alcohol programs, as well as a focus group study 
with therapist have been conducted (see figure 7). The aim of each study is listed below: 
I. The aim of this naturalistic study was to investigate who was using an internet  
alcohol program, how it was used and the relationship between use characteristics, 
usage of the internet alcohol program and the outcome in alcohol consumption.  
II. The aim of this randomized controlled trial was to evaluate the effects of an internet 
alcohol program with or without therapist guidance on alcohol consumption and  
alcohol-related problems in anonymous users with likely alcohol dependence.  
III. The aim of this randomized controlled trial was to evaluate if an internet-delivered 
cognitive-behavioural therapy was non-inferior to face-to-face cognitive-behavioural 
therapy in reducing alcohol consumption and alcohol-related problems among adult 
users with Alcohol Use Disorder at a specialized clinic.  
IV. The aim of this focus group study on the therapist perspective was to understand  
differences between internet and face-to-face settings in the treatment of problematic 
use of alcohol, problematic use of cannabis or family members of people with prob-
lematic alcohol use.  
 
Figure 7. Overview of studies in the thesis 
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6 Empirical studies 
Four studies are included in this thesis. The studies cover different aspects of internet alcohol 
programs.  
 
6.1 Alkoholhjälpen 
A common denominator in the studies in this thesis is Alkoholhjälpen (https://alkohol- 
hjalpen.se), where the participants in Study I have been recruited, where Study II have been 
conducted, where the internet-delivered program in Study II and III originate from and 
where some of the therapist in Study IV worked. Alkoholhjälpen is an web site that provides 
information and a discussion forum for individuals seeking help for their alcohol consump-
tion. The site was owned by the Swedish Public Health Agency until 2015 when it was trans-
ferred to the Stockholm Centre for Dependency Disorders and has government funding. The 
site has been publicly accessible since 2007. During the recruitment period for Study II, Alko-
holhjälpen had approximately 20 000 unique visitors every month and a mean of 100 new 
forum-posts every day (see figure 8 for development over time). All service use is free of 
charge and no advertising is allowed on the website. Communication between the server 
hosting the site and the users is encrypted and protected with an individual login name and 
a password. 
 
Figure 8. Monthly visits and unique visitors at Alkoholhjälpen during the last 5 years 
 
 
 
6.2 Internet Cognitive Behavioural Therapy programs 
The internet interventions studied in this thesis were delivered via the open-source platform 
Drupal (drupal.org) configured by Magnus Johansson. Communication between the pro-
gram server and the user was encrypted and protected with an individual login name and a 
password. Two internet Cognitive Behavioural Therapy (ICBT) programs, eChange and the 
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Alkoholhjälpen program, were used in Study I-III and are described below. The therapists in 
Study IV have also used other ICBT programs that are described elsewhere (Sundström et al. 
2019; EÉk et al. 2020; Sinadinovic et al. 2019). 
 
6.2.1 eChange (Study I) 
The program is a Swedish translation and adaptation of the Dutch program Therapy Alcohol 
Online (Blankerset al. 2011) which, in turn, is based on a Dutch adaptation of the Cognitive 
Behavioural Therapy (CBT) and Motivational Interviewing (MI) manuals from project 
MATCH (W. R. Miller 1995; R. Kadden 1995). The program consists of eight modules with 
two to three pages of reading material per module along with interactive exercises where the 
participant can write answers to open-ended questions or choose from pre-formulated op-
tions (see list of modules in Table 5). The first four modules are released to the user consec-
utively, once a week; modules five to seven are simultaneously released during the fifth week 
for use during weeks five and six, and module 8 is released at week 7. Then, there is a three-
week gap between weeks seven and ten to give the participant an opportunity to try out the 
techniques taught in the program. Each participant receives an e-mail every time a new mod-
ule is accessible. During the intervention period, all participants are encouraged to register 
craving as well as daily alcohol consumption in a calendar included in the program. Users 
can access continual feedback about their progress through the calendar’s statistics page, 
where they can see their average personal consumption as well as the number of days drink-
ing, the number of non-drinking days, and binge drinking occasions. In addition, they can 
view a personal summary of their own risk situations with information on where they drank 
and the level of craving they had experienced on each risk situation occasion. An electronic 
personal diary is also available for the participants.  
 
6.2.2 Alkoholhjälpen program (studies II and III) 
The program is based on self-help material used in previous studies, both on the internet and 
in specialist care (M. Johansson et al. 2017; Sundström et al. 2016; Wallhed Finn et al. 2018; 
Sinadinovic et al. 2014). Content and exercises in the program are based on MI, Relapse Pre-
vention and Behavioural Self Control Training. The program is divided into five main mod-
ules, three extra problem-solving modules and ten fact sheets (see list of modules in Table 5). 
The length of the program is equivalent to fifty pages of printed text. See Figure 9 for screen-
shot of the program. Users are also encouraged to register alcohol-consumption or craving, 
and details on the situation where they drank or experienced craving. This is done in a drink-
ing-calendar included in the program which can be used daily or for a whole week. Continual 
feedback about progress is given to the user through the statistics page as in eChange (de-
scribed above).  
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Tabell 5. Content in the two ICBT programs 
 
eChange Alkoholhjälpen  
1. Analysing advantages and disad-
vantages of drinking (decisional balance)  
1. Motivation (including brief 
feedback on assessment)  
2. Setting an alcohol consumption goal 
(moderation or abstaining from drinking) 
2. Drinking-goal and Self-control 
skills  
3. Learning self-control skills  2.1 Blood Alcohol Concentration 
 
4. Identifying risk situations  3. Behavioural analysis of  
drinking and risk-situations  
 4. General problem-solving 
 
5. Managing craving 4.1 Handling cravings 
 
6. Handling emotions 4.2 Handling feelings 
 
7. Dealing with social pressure 4.3 Drink-refusal skills 
 
8. Developing a crisis plan 5. Preventing relapse 
 
Drinking calendar per day Drinking calendar per day or 
week  Personal Diary 
 
 
Figure 9. Pictures of program module on a computer and the drinking-calendar on a 
smartphone  
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6.3 Measures 
Here the measures used in Study I-III are presented. Primary outcomes are presented in more 
detail than secondary. 
 
6.3.1 Alcohol consumption 
To record the number of standard drinks of alcohol consumed each day during the past 
seven days, the Timeline Follow Back (TLFB) (L. Sobell and Sobell 1992) was used. When 
administered via computer TLFB has been found to yield data that correlate with administra-
tion via paper and pencil (L. C. Sobell et al. 1996). The TLFB has been shown to be a valid 
and reliable procedure to document recent drinking also when administered via internet 
(Rueger et al. 2012) and in a seven-day version (Thomas and McCambridge 2008). One 
standard drink is equal to twelve grams of alcohol according to the Swedish definition. Num-
ber of non-drinking days, number of binge-drinking days (defined as days with three or more 
drinks for women and four or more drinks for men), the average number of drinks on drink-
ing days and low-risk consumption (according to Swedish guidelines 14 or more drinks per 
week for men, nine or more drinks per week for women and no binge drinking) during the 
week were calculated from the TLFB score. 
 
6.3.2 Alcohol use disorder 
The Alcohol Use Disorders Identification Test (AUDIT) is a well-established and widely used 
ten-item instrument for measuring alcohol use, including alcohol consumption and signs of 
harm or dependence related to alcohol consumption (J. B. Saunders, Aasland, Babor, et al. 
1993). The Internet version has shown Cronbach’s α values of 0.80–0.93 (Sinadinovic, 
Wennberg, and Berman 2011) and the Swedish paper version has yielded Cronbach’s α values 
of 0.81–0.82 (Bergman et al. 2002). Problematic alcohol use was assessed with both the total 
AUDIT-score and categorized in the use-categories: I: 0-6p, II: 7-15p, III: 16-19p and IV: 20-
40p. The sum of the three first items (AUDIT-C) was also used to assess alcohol consumption 
(Vitesnikova et al. 2014). For this thesis Reliable change (improvement) was calculated for 
Study I-III using the reliable change index (Jacobson and Truax 1991) a reduction of at least 
six points on the AUDIT. Alcohol use disorder and alcohol dependence criteria was assessed 
by the self-rated number criteria during the last year according to DSM-5 (American 
Psychiatric Association 2013) and ICD-10 (World Health Organisation 1992). At three- and 
six-months follow-ups the timeframe for AUDIT, ICD-10 and DSM-5 was changed from 
twelve months to three months. 
 
6.3.3 Anxiety and depression 
The Hospital Anxiety and Depression Scale (HADS) that has 14 items on two subscales to 
measure anxiety and depression symptoms (Zigmond and Snaith 1983; Bjelland et al. 2002) 
was used in Study I. In Study II-III symptoms of depression were measured by Montgomery 
Asberg Depression Rating Scale – Self Rated (MADRS-S) (Svanborg and Åsberg 2001; 
Holländare, Andersson, and Engström 2010) and symptoms of anxiety were measured by the 
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Generalized Anxiety Disorder Assessment–7 Items (GAD-7) (Spitzer et al. 2006; Dear et al. 
2011).  
 
6.3.4 Health and quality of life 
EuroQol-5 dimension (EQ-5D) assesses health-related quality of life and consists of five 
items covering the dimensions of mobility, self-care, usual activity, pain/discomfort, and anx-
iety/discomfort. From the five items, an index score was calculated with Crosswalk value sets, 
using the United Kingdom as a reference (Van Hout et al. 2012). The EQ-5D also includes a 
visual analogue scale (VAS) between 0 and 100 regarding the respondent’s current health 
status (Herdman et al. 2011). In the first study we also used The World Health Organization 
Quality of Life Scale-abbreviated version (WHOQOL), which has 26 items and measures 
quality of life on four domains: physical, psychological, social, and environmental 
(Skevington, Lotfy, and O’Connell 2004). 
 
6.3.5 Readiness and motivation 
Readiness to change was measured with a VAS, where users responded on a scale of 0-10 to 
the statements "I am not ready to reduce/quit my drinking." (0) and "I am very much ready 
to reduce/quit my drinking" (Bertholet et al. 2009). The Readiness to Change Questionnaire 
(RCQ) assesses the respondent’s motivation for change in Study I. The RCQ has twelve ques-
tions covering the pre-contemplation, contemplation, and action dimensions of the Trans-
Theoretical model of change (Forsberg, Halldin, and Wennberg 2003; Rollnick et al. 1992). 
 
6.3.6 Alliance 
The Session Rating Scale (SRS) (A. Campbell and Hemsley 2009) consists of four visual ana-
logue scales corresponding to Bordin’s definition of the therapeutic alliance (Bordin 1979). 
For the studies in this thesis the SRS was adapted for use with internet interventions. In Study 
III the 12-item Working Alliance Inventory (Munder et al. 2010) was also used for measuring 
working alliance between patient and therapist. 
 
6.3.7 Other measures 
Use of other support was assessed by four questions covering who and where participants 
talked to someone about their alcohol problems, and which medication or which other inter-
net resources they had used in order to change their alcohol consumption. In Study III, Car-
bohydrate-deficient transferrin (CDT) which is an alcohol specific biomarker, was used 
(Helander, Péter, and Zheng 2012). Elevated level of CDT is an indicator of regular excessive 
alcohol use during the last weeks. All use of the internet intervention was logged for each 
user. Participants that completed five or more modules of the program in Study I were  
regarded as completers. In Study II-III that number was lowered to 4, since the goalsetting 
and self-control module were combined in one module.  
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6.4 Recruitment procedure on the internet 
In Study I-III recruitment was conducted on the web. Interested individuals started by com-
pleting an automatic screening and online consent to participate. Eligible participants then 
had to create a personal account with a username and password for secure access to the 
online-questioners and intervention. Contact data in the form of an e-mail address and 
phone number was collected. Email and phone numbers were not verified and not used for 
identification or for any other purposes than reminders from the intervention and at follow-
ups. Registrants that did not meet inclusion criteria were informed that they did not qualify 
for the study and were invited to use the open parts of the website, a help-line or regular 
service at a clinic. To be able to complete the registration the participant needed to under-
stand written Swedish and be computer literate enough to access and navigate the website via 
a computer, tablet or smartphone. Before registering, potential participants were also  
informed that the interventions were not intended for users who were experiencing with-
drawal symptoms, psychosis, schizophrenia, bi-polar disorder or suicidal thoughts. After the 
personal account was created, the participant was asked to fill out baseline measures before 
getting randomized and getting access to the interventions.  
 
6.5 Study I  
6.5.1 Background 
Following a pilot randomised controlled trail (RCT) of eChange (Sundström et al 2016) that 
was not a part of the current thesis, this naturalistic observational study, was conducted. The 
study provided knowledge about members of the general public that find and choose to par-
ticipate in internet alcohol programs and how the intervention is used. There is a lack of 
information in previous research on possible dose-response relationships or the possible  
importance of receiving other care. Results regarding which populations that are more or less 
likely to benefit from internet interventions are inconclusive in previous research. Earlier 
Swedish RCTs that we had conducted did not have enough participants in the intervention 
arms to allow for analysis of different subgroups users. Prior to conducting a full scale RCT, 
we also wanted to see if it was feasible to conduct a large trial alongside Alkoholhjälpen and 
test the platform for collecting data and deliver intervention. 
 
6.5.2 Method 
This study used a pre-post observational design where all included participants received ac-
cess to the intervention. Participants who were interested in receiving internet support were 
recruited through Alkoholhjälpen, and sent to a separate study-site, eChange. Adults with an 
AUDIT-score indicating at least hazardous use, i.e., a score of ≥6 for women and ≥8 for men 
where included and after baseline assessment got immediate access to the internet program 
eChange as a self-help. Two primary outcomes were used in the study. The first was Low-risk 
consumption of alcohol. The second was a change in the level of alcohol use that was seen as 
clinically relevant, here defined as moving from one alcohol use category in AUDIT at base-
line to another category at follow-up. Secondary outcomes included: AUDIT-C, HADS, EQ-
63 
5D, WHOQOL, RCQ, Readiness to change alcohol consumption and use of other support. 
Participants were also encouraged to rate the working alliance with the program via SRS after 
completing each module in the program. Because module completion rates were low, a 
change was made during the study so that users could access any of the modules at any time.  
Follow-up was conducted ten weeks post-registration. In order to evaluate predictors of 
changed drinking behaviour at follow-up, two multiple logistic regressions were conducted 
with primary outcomes as dependent variables.  
 
6.5.3 Results 
From January 2013 to January 2015, 7009 screening forms were completed and 3897 partic-
ipants were included who accessed the internet self-help program. Registered participants 
had a mean age of 42 years (SD = 12) and 52% were women. Of those that signed up for the 
internet program 82% had a level of alcohol use corresponding to harmful use or alcohol 
dependence and 51% had a clinical level of anxiety symptoms. Program use was low, with a 
mean of 2.2 (SD = 2.2) modules completed. A significantly smaller proportion (13 vs 16%, 
χ2=11.863, p = 0.001) completed the program among the participants who were given access 
to all modules at once compared to the initial participants who were allocated one module 
per week. The attrition rate at follow-up was high (73%). Among participants in the follow-
up, 40% reported low-risk consumption (see details in table 7). Significant decrease in alcohol 
consumption and improvement in most other outcome measures occurred between baseline 
and follow-up.  The within group effect size for change in standard drinks consumed in the 
past week was d = 0.74; and for change in AUDIT d = 0.98. The regression model for low-
risk drinking revealed the following odds ratios: women (odds ratio (OR) = 0.63), diary-users 
(OR = 0.70) people with more drinking days (OR = 0.90) more binge-drinking (OR = 0.78) 
or other drug use (OR = 0.90) at baseline were less likely to have low risk consumption at 
follow-up; whereas people who received all modules at once (OR = 1.46), completed the pro-
gram (OR = 1.47), spoke with someone about their drinking since registering for participa-
tion in the study (OR = 1.32) had higher depression score (OR = 1.04) and had a higher 
readiness to change alcohol consumption (OR = 1.15) were also associated with an increased 
likelihood of low-risk consumption at follow-up.  
 
6.6 Study II 
6.6.1 Background 
In this study we compared the effect of different forms of internet-delivered support at Alko-
holhjälpen. Several previous studies have compared self-help internet interventions to inter-
ventions with less intensity, like brief intervention, information or waiting lists. In this study 
all the participants were offered interventions aimed at helping them reduce their alcohol 
consumption and alcohol related problems. The study was one of the larger controlled trials 
to investigate the added value of having an online therapist. 
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6.6.2 Method 
Included participants were adult help-seekers at Alkoholhjälpen with likely alcohol depend-
ence (≥3 ICD-10 criteria or >15 points on AUDIT).  They all got access to the active discus-
sion forum as well as information about alcohol and health. In a three-armed randomized 
controlled trial they were randomly assigned to also receive (1) an ICBT program as self-help 
without therapist guidance, (2) the same program with therapist guidance or (3) to text-only 
information on changing alcohol habits. Participants were blinded to what intervention that 
was offered to other participants. After signing-up and completing baseline questionnaires 
all participants completed a survey on why they choose to use an internet intervention and 
their preferences regarding such support. Directly following the survey and randomization, 
the groups were given access to the assigned intervention.  Automatic reminders with sug-
gestions on what module to work on were sent once a week for four weeks and after six and 
eight weeks. In addition to the program the therapist-guided group could communicate with 
a therapist during the twelve weeks of the program. The therapist messages focused on mo-
tivating the user to continue using the program and change their alcohol consumption. After 
a participant completed a module, the therapist wrote personal feedback to the user. Users 
that did not use or stopped using the program were reminded by the therapist. The primary 
outcome was the number of standard drinks in the preceding week. Secondary outcomes in-
cluded AUDIT, ICD-10, DSM-5, readiness to change alcohol consumption, use of other  
support, EQ-5D, MADRS-S and GAD-7. Follow-up was conducted three- and six-months 
after recruitment. Working alliance was measured twice during the program. The study was 
powered to detect small differences in effect between the interventions. Differences in ob-
served means at each follow-up were analysed with t-tests, under the missing at random  
assumption. This was supplemented with mixed effects modelling to better handle data from 
repeated observations, non-normal distribution of outcomes, and missing data.  
 
6.6.3 Results 
From March 2015 to March 2017, 1406 persons were screened and 1169 participants, with a 
mean age of 45 years (SD = 13) and 56% women, were randomized. In the therapist-guided 
group 40% were program completers and in the self-help group 30% (Chi2=6.46, p = 0.011). 
The most endorsed reasons for using internet support were ‘Anonymity’ and ‘Access to in-
tervention at any time’. The most endorsed features were ‘Assessment feedback’ and ‘Online 
contact with a therapist’ (detailed results from the survey are presented in table 6). At three 
months after inclusion the therapist-guided group had significantly lower mean weekly alco-
hol consumption compared to the control group (difference=-3.84, 95 CI=-6.53 to -1.16), but 
no significant differences in weekly alcohol consumption was found between the self-help 
and information or therapist-guided and self-help groups. Significant differences between 
the therapist-guided group and the information group were also found in the secondary out-
comes: AUDIT-score, AUDIT-C, DSM-5, ICD-10. A difference between the self-help group 
and information group was found on the AUDIT-score at three months, favouring the self-
help group. At six months no significant differences in weekly alcohol consumption or in 
secondary outcomes were found between any of the three groups. The mixed model analysis 
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revealed a larger reduction in weekly alcohol consumption over time in the therapist group 
(time * therapist: t=-2.33, p = 0.02) compared to the information group. No effect of self-help 
* time was found compared to the information group.  There was a significant decrease in 
weekly alcohol consumption over time for participants in all three groups. The proportions 
of participants with low risk alcohol consumption and reliable change in the AUDIT-score 
at three months follow-up is reported in table 7 and figure 9.  
 
Table 6. Reasons for choosing internet intervention and preferences regarding it 
  Mean SD Important (>7) 
Reasons Access at any time 7.93 2.42 68% 
 Anonymity possible 7.8 3.02 67% 
 Not have to travel 7.33 3.00 59% 
 Alcohol use not in patient record 6.61 3.81 55% 
 Decide your own goal 7.22 2.83 54% 
 Not have to tell people close to you 6.55 3.43 50% 
 Not having to visit a clinic 6.14 3.50 45% 
Content Relapse-prevention 8.89 1.70 87% 
 Motivation to change 8.66 1.83 81% 
 Handle cravings 8.59 2.13 81% 
 Planning not to drink 8.54 2.01 81% 
 Goal-setting 8.02 2.19 69% 
 Emotional problems 7.7 2.57 64% 
 Drink-refusal 6.91 3.19 52% 
 Facts on alcohol and health 6.75 3.06 52% 
 Problem-solving 6.77 2.99 50% 
 Relationship problems 6.11 3.41 44% 
Functionality Assessment with individual feedback  7.73 2.19 63% 
 Contact with therapist over internet 7.41 2.40 57% 
 Content customized to you based on answers 7.45 2.21 57% 
 Weekly registration of progress  7.29 2.32 56% 
 Your written or registered information is saved 7.03 2.78 55% 
 Mobile ready 6.55 3.42 53% 
 Reminders via email 6.8 2.94 51% 
 Refences to scientific sources 6.8 2.92 50% 
 Encouragement or visual reinforcement 6.15 3.00 39% 
 Discuss with other users 6.07 3.06 39% 
 Mobile app downloadable 5.67 3.42 39% 
 Share with face-to-face therapist 5.6 3.38 36% 
 Daily registration of progress  5.67 3.00 33% 
 Compere your problems to others 5.05 3.28 28% 
 Multimedia content 3.26 2.95 10% 
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6.7 Study III 
 
6.7.1 Background 
Previous meta-analyses have indicated that internet interventions may have similar effects as 
face-to-face interventions. Only a few studies of internet alcohol programs have been  
conducted in specialized care. No previous studies in the field of alcohol use disorder have 
compared the same program content delivered via internet or face-to-face. With this study 
an internet alcohol program was implemented at a Swedish outpatient clinic for alcohol use 
disorder for the first time.  
 
6.7.2 Method  
Visitors to the website of Riddargatan 1, an outpatient clinic within the Stockholm Centre for 
Dependence Disorders, specializing in treating alcohol use disorder, were invited to partici-
pate in a study on both internet-based and clinic-based services. After online automated 
screening, adults with likely alcohol dependence (≥3 ICD-10 criteria or >15 points on AU-
DIT) were contacted via phone by a research nurse who booked them for assessment with a 
physician at the clinic. Individuals with alcohol use disorder and without severe comorbidity 
or need for treatment of withdrawal were randomized to receive five modules of ICBT or five 
sessions of face-to-face CBT delivered during twelve weeks. The same program and the same 
therapists were used in both treatment arms. The ICBT-program was the same as in Study II. 
The program content was covered in the sessions with the face-to-face patients and provided 
as a paper printout. After three and six weeks into treatment WAI and SRS was assessed. The 
primary outcome was the difference between groups in alcohol consumption, in number of 
standard drinks during the previous week, at six months follow-up. Number of non-drinking 
days, binge-drinking, AUDIT, DSM-5, EQ-5D, readiness to change alcohol consumption, 
MADRS-S and GAD-7 were assessed online at baseline and three- and six-months after  
recruitment. The analysis of outcome was performed using generalized linear models with 
the analysis based on intention-to-treat and missing data handled with multiple imputation. 
Sensitivity analysis was performed according to per protocol and missing not at random. 
 
6.7.3 Results 
From December 2015 to December 2017, 735 screenings were completed and 301 partici-
pants, with a mean age of 49 years (SD = 12) and 38% women, were randomized. Controlling 
for baseline consumption, the difference between internet and face-to-face group was non-
inferior according to the prespecified limit of five standard drinks of alcohol the previous 
week at six-month follow up (12.3 vs 11.4, diff=0.9, 95 CI -1.1-2.9) and at three months fol-
low-up (12.0 vs 9.7, diff 2.3, 95 CI -0.2-4.7). In the per-protocol sensitivity analysis the results 
did not show non-inferiority at three months (13.2 vs 9.5, diff=3.7, 95 CI= 0.6-6.8) but non-
inferiority at six months (13.0 vs 11.4, diff=1.6, 95 CI=-1.0-4.2). At six months internet treat-
ment was inferior to face-to-face treatment, according to the limit of d = 0.32, in all secondary 
outcomes with the exception of AUDIT-score and number of binge drinking days. 
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Proportion of participants with low risk alcohol consumption and reliable change on AUDIT 
at three months is reported in table 7 and figure 9. Participants who completed the alliance 
rating during treatment gave a significantly higher rating of the working alliance in the face-
to-face group compared to the internet group. A higher proportion of participants in the 
Internet group missed other forms of contact compared to participants in the face to face 
group. The internet group also experienced the treatment as less personal.  
 
6.8 Study IV 
6.8.1 Background 
There are very few descriptions of the therapist experience of internet treatment of alcohol 
or other substances. To my knowledge, no previous study has investigated how therapists 
experience working with internet alcohol treatment. This kind of information can help us 
better understand the results from the controlled trial.  
 
6.8.2 Method 
Therapists working with substance use disorders, both online and face-to-face, were inter-
viewed in three focus groups by an experienced qualitative researcher. The perspectives of 
the therapists were analysed with content analysis.  
 
6.8.3 Results 
Five major themes were identified in the analysis: Communication, Anonymity, Time, Pres-
ence and Focus. Internet treatment is very much text-based, and to communicate in writing 
differs from talking. It suits some therapists and some patients more than others. The thera-
pists cannot see or use body language and facial expressions. This can create an uncertainty. 
The anonymity of the internet can increase self-disclosure and disinhibition and is seen as a 
method to reach and motivate people in need of support. Technology forms the communi-
cation in internet treatment. There is less immediate response but increased time for reflec-
tion and repetition. It can make the treatment “flat” or create a feeling of “muteness”.  Ther-
apists say they take up less space in internet treatment and are at the same time more availa-
ble, which can create more autonomy for the patient. Internet-delivered programs increase 
focus on the treatment content rather than other problems of the patient. Small talk and the 
physical body might disturb focus in face-to-face. Some differences can make the therapist’s 
work easier and more pleasant. 
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Figure 10. Venn diagram showing proportion of participants in Study I-III with low-risk con-
sumption (white), reliable change in AUDIT (blue) or change to lower AUDIT category (red) 
among all participants (dark green) at first follow-up. 
 
 
 
 
 
 
Table 7. Proportion of participants in Study I-III with low-risk consumption, reliable change 
and change in audit category among all participants at first follow-up (n = 3490). 
 
 Study I Study II Study III Total 
Low risk alcohol consumption 384 39.7% 236 41.6% 103 50.7% 723 41.6% 
Change in AUDIT category 501 49.7% 378 66.7% 164 80.8% 1043 58.6% 
Reliable change in AUDIT 443 43.9% 336 59.3% 147 72.4% 926 52.1% 
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6.9 Additional analysis 
Exploratory analysis of factors that might affect drinking outcomes were conducted on 
pooled data from Study II and III (see figure 11). Estimates at each follow-up where adjusted 
for base-line alcohol consumption.  
 
The analysis did not show any significant differences in alcohol consumption at follow-ups 
among participants with heavy alcohol use (n = 551 (19.4%), on average >50g/day for women 
or >80g/day for men) compared to other participants. Participants with severe alcohol use 
disorder (n = 812 (28.3%), >5 DSM-5 criteria) had significantly lower alcohol consumption 
compared to other participants at three months but with no significant difference at six 
months.  
 
Having comorbid psychiatric problem in the form of clinical level symptoms of anxiety (n = 
905 (31.8%), GAD-7>10) or depression (n = 1093 (38.4%), MADRS-S>20) at baseline was 
not associated with lower alcohol consumption at follow-ups. Women had significantly lower 
consumption than men at six months, but with no significant difference compered to men at 
three months follow-up.  
 
Among those randomized to an internet program, completers (n = 696 (27.1%), < 4 modules) 
had reduced alcohol consumption significant more compered to non-completers at three 
months follow-up, but with no difference at six months. Participants in the internet programs 
who initially chose a non-drinking goal (n = 433 (24.8%)) had significantly lower alcohol 
consumption compered to participants with a moderation goal and participants that did not 
set any goal at both follow-ups. Those who rated the alliance during the program as high also 
reported significantly lower alcohol consumption compared to those who rated the alliance 
as low. 
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Figure 11. Change in weekly alcohol consumption over time in different groups of  
participants in Study II and III  
 
Severe alcohol use disorder Heavy alcohol use 
 
 
 
 
Anxiety Depression 
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Non-drinking goal Low alliance 
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6.10 Ethical aspects 
One of the most important ethical aspects that pertains to all research on Internet-based in-
terventions is that study participants need to be sure that no unauthorized individuals is able 
to access the information they provide via the Internet. To avoid the risk of data breach, the 
transfer between computers and the server where the intervention is located were encrypted. 
In addition, access to the database (where all data was stored) required both a password and 
a special encrypted key that was only available on two computers. Only two people in the 
research group had access to the database. Upon completion of data collection, personal in-
formation that enables identification of study participants will be deleted from the database. 
Participants were asked about alcohol use, drug use and mental health. Such questions can 
be perceived as sensitive and intrusive. Therefore, we informed participants that all questions 
are asked to all participants. The study participants were also informed that they, at any time 
and without explanation, can withdraw participation in the study without affecting their abil-
ity to receive other support or treatment. Another aspect is individuals with problems that 
require more treatment or support than can be offered through internet intervention. For 
example, risk of severe withdrawal or serious mental illness. Individuals who reported symp-
toms of such conditions during recruitment were informed that the intervention is not in-
tended to help individuals with such symptoms and these are recommended to seek help in 
traditional addiction care or psychiatric care instead. 
 
Another important ethical issue concerned participants who were randomized to the control 
group. These participants had an identified alcohol use disorder, but as a result of randomi-
zation to the control group, were not offered the same help as the others to reduce or stop 
their consumption. On the other hand, research on the effects of Internet interventions for 
problematic alcohol use have shown that information about the harmful effects of alcohol, 
having access to an online forum as well as the participation in a study in-itself, often have 
positive effects on drinking. Participants randomized to the control group have the same  
opportunity to seek usual care or treatment for their problems as participants randomized to 
the intervention group have. If we consider that someone's initial alcohol use is so severe that 
it should not wait to receive help, they were provided with information on where they could 
find professional help. A final dilemma in the controlled studies concerns research partici-
pants who, at the end of the study, had a remaining serious problem regarding alcohol  
consumption, mental illness or health. Study participants with such conditions were, in a 
supportive way, recommended to seek help in specialized care.  
 
In Study IV the material was free from sensitive material and did not need to undergo ethical 
approval according to Swedish law. The participating therapists were informed of the study’s 
purpose and methods, and that their participation would be anonymous and voluntary. To 
protect their identities, some details of their stories were changed or edited out in the manu-
script. 
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7 Discussion  
 
7.1 The users of the internet alcohol programs 
The users of internet alcohol interventions were explicitly investigated in Study I, where all 
interested individuals, who had hazardous drinking, were included in the alcohol program. 
But information from Study II and III can also be used to understand who the users of inter-
net alcohol programs are.  
 
The mean age of participants in Study I was about the same age as among users in a recent 
meta-analysis on digital alcohol interventions. The mean age was a little higher in Study II 
and even higher in the Study III. But participants in all the three studies were younger than 
patients receiving specialized care for alcohol use disorder in Europe (J Rehm et al. 2015). 
Compared to specialized care for alcohol use disorder, there is a higher proportion of women 
in the anonymous internet interventions in Study I-II. A majority of those participants were 
women, which is somewhat surprising since men in the population drink more alcohol and 
report more alcohol dependence criteria than women do. But a higher proportion of women 
has also been observed in internet interventions of other psychiatric disorders. The partici-
pants in Study II and III answered demographical questions that were not included in Study 
I. These participants had high levels of education and employment. Most had a stable housing 
situation and lived with a partner or other family. 
 
The number of weekly standard drinks consumed per user at baseline was about double the 
recommended limit for low-risk-drinking and similar among participants in all three inter-
vention studies (I-III). The mean consumption was considerably lower compared to patients 
receiving specialized care for alcohol use disorder in Europe, but about the same as in a Swe-
dish study of brief treatment for problematic alcohol use in a clinical setting (Andréasson et 
al. 2002) and in other studies on internet alcohol interventions (Riper et al. 2018). The results 
from Study I showed that a large majority of individuals who signed up for an internet alcohol 
program had alcohol use corresponding with harmful use or probable dependence. In Study 
II and III where alcohol use disorder was assessed, a large number of participants indicated 
severe alcohol use disorder. The level of alcohol use disorder and dependence was similar to 
a recent Swedish clinical trial in specialized and primary care, which is lower than what is 
usually seen in specialized care for alcohol use disorder (Wallhed Finn et al. 2018). 
 
The people who seek support anonymously over the internet (Study I and 2) reported slightly 
worse health than those seeking care at the clinic (Study III). Their health was also worse than 
participants in the large British RCT of the Down your drink internet intervention (Essex et 
al. 2014). The users’ scores on different dimensions of quality of life in Study I indicated poor 
quality of life compared to a sample from the general population in Norway, a country similar 
to Sweden (Mathiesen et al. 2012). Information on accessing health care should probably be 
given to users of internet alcohol interventions. Problems with health among participants 
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seem to depend on symptoms of anxiety and depression. A little less than half of participants 
had symptoms of depression or anxiety above the clinical cut-off that warrants further inves-
tigation. These individuals might have a need for additional program content that address 
their comorbidity. 
 
Readiness to change alcohol use was generally high (9 of 10). But according to the RCQ  
questionnaire, 90% of the participants in Study I were in the contemplation stage. The most 
common day of registering for the internet program was Mondays and Sundays, when they 
probably experienced more of the negative consequences of their drinking than other days. 
This suggests that internet alcohol programs reach people that are ready to change in the 
moment, but who are still in a stage of contemplation and may be less committed compared 
to people who seek more traditional treatment for alcohol use disorder. About 1/5 of partic-
ipants in all studies had talked to a professional about their alcohol consumption but five 
percent or less in Study II and III had received specialized care for alcohol use disorder during 
the last year before registering. This confirms findings from previous research showing that 
internet interventions are reaching a group that have not had previous treatment for their 
alcohol use disorder (White et al. 2010; Sundström et al. 2019). 
 
7.2 Reasons and preferences 
The reasons for using internet support that were most endorsed by participants were the 
ability to access support at any time and the possibility to be anonymous, which is in line with 
advantages highlighted in previous research (Cunningham et al. 2011; Andersson 2010). The 
most requested content were Relapse prevention and Motivation, which are the first and the 
last module in the program. Highlighting such content or developing it further could make 
programs more attractive to users. Highest rated features among participants were personal 
feedback and access to a therapist. This is in line with features associated with larger effects 
in a meta-regression of internet alcohol interventions (Black et al. 2016). 
 
7.3 Use of internet alcohol programs 
In the naturalistic setting most users only used a small part of the available program. When 
all program components were offered from start the use of the program was slightly lower, 
but a higher proportion achieved low-risk drinking at follow-up, compared to when the mod-
ules were released weekly. In Study II more of modules were completed by the group with 
therapist guidance. Higher compliance with the internet program was found in the clinic-
based Study III, where more participants started the program and completed each module 
compared to the other studies. This may be because of a stronger commitment among these 
individuals, because they were reminded more frequently by their therapists or because they 
were identified patients. 
 
Participants receiving therapist-guided interventions completed approximately 60% of the 
program in the three previous internet trials were such data is available (Postel et al. 2010; 
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Sundström et al. 2016; Boß et al. 2018) compared to 50% in the therapist guided group in 
Study II. The modules where usually used in the order they were presented even among those 
that got access to all modules from start. About 25% of participants in the internet-based 
studies never accessed the program after getting access to it.  Participants in the face-to-face 
treatment group completed more modules than those in the internet group, but the difference 
was small.  
 
7.4 Changes in alcohol use 
Significant within-group changes in weekly alcohol consumption as well as all other measures 
of drinking quantity and frequency were found in all three studies.  More than half of those 
who participated in follow-ups had achieved low-risk drinking or made a reliable change in 
problematic alcohol use as measured by Alcohol Use Disorders Identification Test (AUDIT). 
These reductions in alcohol consumption are similar to those observed in previous research 
on internet alcohol programs. But the changes could be the result of several factors which 
will be discussed more below. 
 
7.5 Effects of self-help and therapist guided internet alcohol programs 
The participants who received an internet program as self-help changed their alcohol use 
more than controls but in primary and most of the secondary outcome measures the differ-
ences were not significant. This is similar to results from the first study of Alkoholhjälpen 
and two other large studies of publicly available services (Cunningham 2012; Wallace et al. 
2011; Sinadinovic et al. 2014).  
 
In Study II, a therapist guided internet program was significantly more effective than infor-
mation in reducing alcohol consumption, AUDIT-score and symptoms of alcohol use disor-
der at three months follow-up. But at six months the differences between the groups were no 
longer significant. The therapist guided program was not significantly more effective than 
the self-help program in improving any of the outcomes at follow-ups. In Study III, therapist 
guided internet program was no less effective in changing alcohol consumption compared to 
face-to-face treatment at three- and six-months follow-up. Internet treatment was also non-
inferior to face-to-face in many of the secondary outcomes. This adds to the evidence from 
previous studies comparing face-to-face and internet alcohol interventions (Kaner et al. 2017; 
Kiluk et al. 2019) that shows that internet treatment has a similar effect to face-to-face treat-
ment of alcohol use disorder.  
 
The effect of adding therapist guidance to internet alcohol programs are still unclear. A recent 
large study by Boß  (Boß et al. 2018) did not show any differences. The pilot study at eChange 
(Sundström et al. 2016) and the previous study by Blankers (Blankerset al. 2011) showed that 
therapist guidance was significantly more effective than self-help. A recent Swedish study 
found that a therapist-guided internet program was more effective in reducing number of 
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binge drinking days at post treatment compared to self-help. But no significant differences 
were found in standard drinks or at six months follow-up (Sundström et al. 2019). 
 
The differences between the groups in Study II were smaller than in previous studies of in-
ternet alcohol interventions. There are several possible reasons for this. One is the blinding 
of participants. The two previous studies that have showed better effects of therapist guided 
intervention compared to self-help intervention, did not blind participants to the fact that 
they could have received a therapist.  Another reason is that all groups in these studies  
received active interventions. Several previous trials have used waitlist controls or minimal 
interventions that differ clearly from the active intervention. There is a known negative effect 
of being put in a control group (Cunningham et al. 2013; Lindström et al. 2010) which might 
have been avoided by the blinded design in Study II and III. Participants in the control group 
in Study II reduced their alcohol consumption by eleven weekly standard drinks between 
baseline and three months follow-up. This might be compared to three drinks for the waiting-
list in a previous study that has shown the strongest effects of an internet alcohol treatment 
(Postel et al. 2010).  
 
Participants were recruited from a well-known website about changing alcohol use, which is 
usually found via search engines. They could be characterized as help-seekers, who had taken 
steps in the direction of changing their alcohol consumption by looking up and registering 
at the website. This was also shown by the high mean readiness to change alcohol consump-
tion that all participants had at baseline assessment. In a recent internet alcohol treatment 
study a sharp decrease in alcohol consumption was noted in all groups of participants be-
tween screening and pre-treatment assessments (Sundström et al. 2019). A significant de-
crease in alcohol consumption and alcohol-related problems occurred in all study groups. All 
study participants were recruited based on their initial alcohol use and many might recently 
have experienced an increase in consumption or problems, which led them to seek help.  
Many of them might have reduced their use back to a lower level without an intervention (i.e. 
regression towards the mean) (McCambridge et al. 2014). All participants also had to answer 
a large number of assessment questions about their alcohol, an activity which has been shown 
to lead to reductions in alcohol consumption. (Clifford et al. 2015; McCambridge and Kypri 
2011).  
 
7.6 Other factors affecting change in drinking 
The decrease in alcohol consumption and other alcohol related outcomes might also be a 
result of other factors connected to the intervention or to the participant. The logistic regres-
sion in Study I suggested a number of factors that contributed to changed alcohol use at fol-
low-up. In addition to this a brief exploratory analysis of a number of factors has been con-
ducted on data from Study II and III.  
 
Female gender was suggested as a factor that led to less likelihood of low risk drinking in 
Study I. The result from Study I was probably due to the different cut-offs for men and 
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women regarding low risk drinking.  Gender did not seem to affect the change in drinking in 
Study II-3. Women and men reduced their use to a similar level, but men did so from a higher 
baseline level. The different cut-off levels for men and women might not be as relevant for 
people who have reduced their drinking from a high to a more moderate level of use. 
 
Some studies with more intensive therapist guidance have shown high effects of internet in-
terventions. The study by Postel that showed the largest effects of a therapist-guided internet 
program used a high level of guidance, while the study by Boß had low intensity, with few of 
the participants in the therapist-guided group actually using the guidance. In Study II and III 
most participants used the guidance in the internet therapist groups. But we did not find any 
dose-response relationship between number of modules or number of comments to therapist 
and outcome in internet alcohol programs. There were no signs of any of the modules con-
tributing to better effects. There was an additional effect of completing (e.g. ³4 modules) of 
the program at three months follow-up, similar to what was found in Study I.  
 
Having high or low working alliance, measured during the program, did not significantly 
affect changes in alcohol consumption in the studies in the current thesis. In some but not all 
of the previous studies of alliance in internet interventions, the alliance has been associated 
with outcome (Pihlaja et al. 2018; G. Andersson et al. 2012). We did not succeed in measuring 
the working alliance in the way that we aimed for. Most participants only rated the  
alliance once. With two or more ratings it would have been possible to tell if an improvement 
or deterioration of the alliance affected outcomes.  
 
A little less than half of those registering a goal in the program chose a moderation goal. 
Those that set a goal of sobriety had reduced their drinking more at follow-up, compared to 
those with a moderation goal or those in the program that did not register a goal. One com-
mon objection to internet interventions has been that it is not effective for individuals with 
severe alcohol use disorder or heavy alcohol use. However, in Study II and III in this thesis, 
severe alcohol use disorder, heavy alcohol use or comorbid symptoms of anxiety or depres-
sion at baseline was not found to negatively affect the change in drinking during the inter-
vention.  
 
The lack of significant differences between self-help and therapist guided programs could 
point to common factors, rather than specific or therapist factors, being responsible for  
effects. But the absence of a therapist does not necessarily mean that there is no therapeutic 
alliance. Individuals seem to be able to form an alliance with an automatic intervention 
(Berman, Høybye, and Blankers 2017) or can at least rate the alliance with it. Also, the pres-
ence of a therapist does not automatically equal an alliance that leads to positive outcomes.  
 
7.7 Experience of users 
The rating of the alliance with the Session Rating Scale (SRS) was generally lower on the  
internet in Study I-III than what is usually expected when the SRS is used in regular therapy 
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(Campbell and Hemsley 2009). The alliance rating during treatment in Study III was higher 
in the face-to-face group compared to internet group, according to both the Working Alli-
ance Inventory and SRS. The alliance rating in face-to-face treatment was significantly higher 
in all dimensions of the alliance except for in bond/relationship, which is different from what 
might be expected. The therapists in Study IV experienced an agreement on both goals and 
tasks for treatment, but described that it was harder to establish a bond in internet treatment.  
The users in Study I and III answered questions about their experience of treatment at the 
first follow-up. They rated the treatment they received as pleasant and safe, and many said 
that they would recommend the treatment to others. Face-to-face treatment was more ap-
preciated than internet treatment in Study III and many in the internet group answered that 
they missed other forms of contact with their therapist. Different aspects of the alliance seem 
to be important in internet-based treatment compared to face-to-face. Maybe because the 
current definitions of therapeutic alliance are adapted to face-to-face meetings. Future defi-
nitions could try to incorporate the experience of internet-based therapy when defining and 
measuring working alliance. We are still in the early days of internet interventions and ther-
apists will probably be able to improve the special skills that they need when doing therapy 
over the internet. But some patients still may feel a need for other types of contact. 
 
7.8 Experience of therapists 
In Study IV the therapists described that internet treatment has both advantages and disad-
vantages and might not be for everyone. The special way of communicating can give both 
users and therapists more time to think and reflect about what they want to express but can 
make it harder to understand details. Many of the differences described by the therapists were 
in line with the experience of internet-based treatment as described by patients in previous 
research (Knowles et al. 2014; Verhoeks et al. 2017). The therapists highlighted the im-
portance of anonymity, which is in line with the results in the survey of participants that rated 
anonymity as one of the most important reasons for choosing internet support. The possibil-
ity to be anonymous can reduce social barriers to self-disclosure, which might be important 
for people who have experienced stigma or shame in relation to their alcohol use disorder. 
There is a qualitative difference when it comes to the relationship and therapeutic alliance 
with internet patients compared to face-to face patients. The therapists describe that they try 
to find a common language and a correct tone in communicating with users. Internet inter-
ventions can be seen as less demanding or as requiring less commitment and this could be 
one of the reasons for trying it. Users in internet programs might to a less extent experience 
themselves as being in treatment. Some patients work mostly on their own with the program 
and do not rely on communicating with the therapist. Other patients communicate more and 
seem to want a closer relationship. There seems to be a shift in responsibility and in power in 
internet treatment to a more equal relationship, similar to the partnership that is preferred 
in Motivational Interviewing (Moyers 2014). But there is also a clear continuum in internet 
interventions from a high level of contact to a high level of independence (Holst et al. 2017). 
Internet therapists need to find the correct level of contact for each patient, which might be 
affected by the patients readiness to change, their expectations on treatment and the setting 
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where the internet program is offered. For example, a higher proportion of participants in 
the internet group at the clinic (Study III) said that they missed other forms of contact with 
the therapist, compared with the anonymous users in Study I. All patients probably need both 
connection, collaboration, independence and self-efficacy (Knowles et al. 2014). The option 
of internet programs might help each patient to find the best balance. Internet treatment can 
be improved if the users that need a closer relationship with a therapist can be identified early 
in the intervention. Some aspects of working as a therapist with internet programs can make 
it less tiring. The program and setting gives increased focus on the task and the goal of the 
program. Also, the therapist might not get so emotionally involved. Compared to face-to-
face, internet treatment can provide more work-time control and buffer therapist exhaustion.  
 
7.9 Generalizability 
The generalizability of the results in the Study I-III are limited to people seeking help for their 
drinking and who are interested in internet interventions. In the Study I and II we aimed to 
come as close as possible to the intended target group of the intervention when used in reg-
ular service at Alkoholhjälpen. The study was conducted in that setting with participants who 
had found the service on their own. There were no differences in AUDIT-score or alcohol 
dependence criteria between those who accepted and those who declined participation in 
Study II. The generalizability to regular services on Alkoholhjälpen and similar sites is there-
fore good. The results cannot be generalized to all people with alcohol use disorder. The  
participants in Study II and III were mostly well-educated, employed full-time and had stable 
living arrangements. Participants in all three studies had lower severity of alcohol use dis-
order and comorbid psychiatric problems than those who usually receive specialized such 
treatment. But participants in our studies are representative of the majority of individuals 
with alcohol use disorder (Andreasson et al. 2013), a population who do not seek traditional 
treatment for alcohol use disorder but might be reached via internet interventions like Alko-
holhjälpen.  
 
7.10 Limitations 
Like in much of the previous research on internet alcohol interventions (Eysenbach 2005), 
the biggest limitation in Studies I-III is loss of participants at follow-up. In the naturalistic 
setting in Study I the attrition was even higher in this than in previous studies. In Study II, 
we made extra efforts to reduce the attrition. We reminded participants more on both email 
and SMS and gave out tablets to every 460th participant that completed a follow-up. Still 
there were high numbers lost to follow-up. The highest rate of follow-up was in Study III, 
where participants were identified and had visited the clinic at the start of the study. The users 
who did not participate in follow up had higher alcohol consumption and more problems 
with alcohol use disorder and health at baseline. But there were no differences in these base-
line values between groups. We do not know how the lost individuals were doing at follow-
up. Our additional analysis shows that people with higher level of problems at baseline actu-
ally had changed their drinking more. The absence of change might reduce participants 
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interest in completing the follow-up. But it could also work the other way around, when fol-
low-up is conducted on the web without meeting anyone. Several participants answered re-
minders with statements about not needing the service anymore, because they did not expe-
rience any more problems. The attrition might have been affected by the large number of 
questions in the follow-up. But also, a consequence of allowing users a fast and accessible way 
of signing up for participation anonymously, were many never came back to the intervention 
after recruitment. A reasonable assumption is that users were missing at random. There were 
no significant differences between the intervention groups in the number of participants not 
completing follow-up. The studies did not include design aspects that could introduce non-
random missingness, i.e. reporting outcome to therapist. 
 
Adherence to the program was relatively low in Study I and II. Again this is similar to many 
studies of internet interventions. If more participants had completed more of the interven-
tion it might have strengthened the effects of the intervention. One possible explanation men-
tioned by the therapist in Study IV is that patients in internet treatment are not so concerned 
about their therapists. If they experience that they do not need more treatment or that the 
program is not working, it is probably easier to drop out from an internet program than not 
showing up for a face-to-face appointment. This is a product of the increased autonomy and 
individual responsibility in anonymous internet treatment and should not necessarily been 
seen as a problem. Patients who continue in treatment due to obligations to the therapist 
might make the treatment purposeless. Also, the participants in Study I and II were instructed 
to use as much of the program as they wanted. They received reminders about using the pro-
gram, but no warnings. 
 
In Study IV the generalisability of the findings is limited by the sample of therapists; all of 
them lived in Stockholm and worked with Cognitive Behavioural Therapy (CBT) based pro-
grams, but also by the researchers own understandings and preconceptions concerning alco-
hol treatment and internet interventions. By combining the position of being very familiar or 
inside and the more distanced outsider position, we hope to have strengthened the reliability 
of our study. Another limitation is how data was collected. In focus group interviews, there 
is a risk of peer pressure and dominant participants that take over the discussion. Participants 
were encouraged to engage in the conversation and directed follow up questions were used 
to involve the more silent participants. 
 
7.11 Strengths 
All four studies included in this thesis are some of the largest of their kind to date. They 
reached a large number of people with alcohol use disorder where a majority did not have 
previous support. The large number of participants gave sufficient power to also investigate 
how different factors, other than group allocation, might affect alcohol use and treatment 
response. Another strength is the high ecological validity.  Participation in Study I and II were 
accessible to all help-seeking individuals with alcohol use disorder that visited a well-estab-
lished Swedish web-portal. Study III was conducted in a dependency clinic with regular  
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patients and treatments that were well established in both modes of delivery.  Because of the 
high degree of Internet usage in Sweden, the results from these studies can also provide a 
better understanding of users beyond early adopters of internet interventions that might have 
been over-represented in earlier research. Study III is the first study showing that internet-
based treatment is not inferior to face-to-face treatment for alcohol use disorder in reducing 
alcohol consumption as well as alcohol use disorder, anxiety and depression. Another 
strength in Study III was that the same therapists and the same treatment material was used 
in both the internet and face-to-face group. Study IV is one of relatively few qualitative stud-
ies of internet alcohol intervention and of therapist perceptions in internet treatment. A 
strength compared to other similar studies is that therapists that primarily work on the  
internet, as well as therapists that no longer do it, where represented. Some of them said that 
they prefer working via internet and others said that they prefer meeting patients face-to-
face. The qualitative data from Study IV has also provided better understanding for some of 
the quantitative findings in Studies I-III in this thesis. 
 
 
7.12 Future directions 
Despite many studies and several meta-analyses, there is still a need for more studies on  
internet alcohol interventions. Especially studies on more extended programs and studies in 
clinical settings. There is a lack of tightly controlled studies of internet alcohol programs 
where the intervention is given ideal conditions to work. Most previous studies have aimed 
at ecological validity and effectiveness rather than efficacy. Studies with long-term follow-ups 
are also important to ensure that users of internet alcohol programs do not return to harmful 
alcohol use (Danielsson et al. 2014). Treatment seeking increases the rates of recovery from 
alcohol dependence (Trim et al. 2013) and internet interventions seem to be a possible way 
to reach individuals with alcohol use disorder who are currently not seeking treatment, which 
is again shown in Study I-II in this thesis. But it is still unclear if internet alcohol interventions 
actually increase treatment seeking compered to face-to-face interventions on a population 
level and studies should test that hypothesis. 
 
An important challenge for future studies on the internet is to improve follow-up rates as 
well as adherence to interventions. But this should be done without reducing the willingness 
to use the interventions in the group of people that have not been willing to seek traditional 
care for their alcohol use disorder. Increased demands on users to identify themselves or have 
contact with a professional might make people, who wish to stay anonymous or feel ashamed 
or stigmatized, more reluctant to use internet interventions. A couple of studies on internet 
alcohol interventions have relatively high (>80%) follow-up rate (Cunningham 2012; 
Cunningham  2017). They used written consent by postal mail to the participants home ad-
dress and a combination of postal mail or web-based follow-up with incentives for every fol-
low-up that the user sent in. 
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There is a hesitation among researchers to use non-inferiority design because of the com-
plexity involved. One of the most influential studies within the field of alcohol use disorders 
(MATCH) failed to find support for most superiority hypotheses (Allen et al. 1997); instead 
the treatments in the trial appeared to have similar effect. From a clinical perspective it makes 
sense to use a non-inferiority design, were two conditions both can be given equal oppor-
tunity to be effective. The use of waiting-lists or second-rate treatments in clinical settings 
have ethical problems and can make the results hard to interpret. There is a need for better 
research designs and statistical methods that are more adapted to testing psychological treat-
ments in real-life clinical settings. 
 
The current trials only measured outcomes at two or three timepoints. More timepoints dur-
ing the intervention can allow more flexibility in the statistical modelling approach and also 
allows for better examination of moderators and mediators (Hesser 2015). But this might 
lead to additional problems with missing data, and since measuring in it-self can promote 
changes in alcohol-use, it can make it harder to separate the effects of the follow-ups from 
the intervention. One possible strategy could be to try to integrate measures in the interven-
tion, make it more relevant for the user to complete the program and try to strengthen  
adherence with incentives. Data from a drinking-calendar could be used as outcome and can 
predict future drinking (Lindner et al. 2018). Better reminders are important to keep users 
engaged, but increasingly difficult to get through in the flood of spam mails and other mes-
sages. 
 
In Study II all the groups had access to a well-established and moderated discussion forum, 
which might have affected their alcohol use (Sinclair et al. 2017; Cunningham et al. 2008). 
Discussion forums have been used as control groups in studies of other internet interventions 
with the assumption that they are not effective. But to use an active discussion with dedicated 
users who support each-other, can work in a similar way as self-help groups and might be an 
effective form of support that should be further studied.  
 
There are many different options for using internet interventions in the clinical treatment of 
alcohol use disorders. In sparsely populated countries such as Sweden, where some people 
have to travel far to visit a clinic in person, both psychological treatment (Kay-Lambkin et al. 
2012), medical management (Devine et al. 2016) and after-care (Gustafson et al. 2014) could 
in part be handled with internet interventions. Internet alcohol programs can be used to treat 
alcohol use disorders in primary care (Hyland et al. 2019). Some studies have shown that 
digital alcohol treatment can increase the effects of treatment as usual (Kiluk et al. 2019). 
Other therapeutic methods for alcohol treatment, than MI and CBT, can also be developed 
and tested for the internet. They might not be expected to show improved effects on alcohol 
consumption from available methods, but can attract and help those individuals that do not 
get effects from the methods that are currently available. Internet interventions have lower 
costs of delivery than traditional treatment (Blankers et al. 2012), but there is not enough 
evidence of cost-effectiveness in clinical settings. We need more studies that help us 
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understand how internet interventions can be used effectively to improve the treatment for 
people with alcohol use disorder.  
 
We still do not know much about who should be offered internet alcohol programs. The 
studies in this thesis show that comorbid anxiety and depression or severe alcohol use disor-
der do not seem to hinder internet alcohol programs from being effective in reducing alcohol 
consumption. But about a fifth of participants in the studies in this thesis did not change their 
problematic use and some showed signs of deterioration. It is important to find out more 
about those who do not respond to internet alcohol interventions. Studies have so far not 
reported much side-effects of using internet alcohol interventions, but better questions or 
measures should be used in future studies to ensure that adverse effects are not missed 
(Rozental et al. 2015). Both difficulties and risks of delivering or receiving alcohol treatment 
via internet need to be studied more carefully.  
 
Most internet help-seekers might not need therapist guidance in order to change their drink-
ing when they use internet interventions. Others, who do not improve, might benefit from 
more intensive support. There is a lack of evidence for the hypothesis of matching alcohol 
use disorder patients to treatment based on base-line characteristics.  Stepped care, support-
on-demand or adaptive treatment strategies (Forsell et al. 2020) could be tried in future stud-
ies on internet alcohol interventions. Better tailoring of interventions to user needs should 
also be tried out; for example, by identifying and addressing co-occurring problems or help-
ing people transition between internet interventions and other types of support. There are 
many evidence-based internet programs available for a wide range of psychiatric disorders 
(e.g. anxiety, depression, stress, insomnia) (Andersson et al. 2019) that could be combined 
with internet alcohol programs for people with comorbid problems.  
 
Investigating factors that might affect outcome in internet alcohol programs can be done 
through machine-learning were patterns of predictors might be used instead of theory driven 
testing of different parameters. The advantage of using digital interventions for this is that 
there is usually a lot of information gathered in the interventions that could be used for  
making predictions. Future internet programs might also try to use systems for feedback 
from patients (Miller et al. 2015) that can help therapists prevent drop-out that are related to 
the alliance between therapist and user. Patient’s perspectives on internet alcohol programs 
and how they perceive aspects like alliance should also be further studied.  
 
 
7.13 Some reflections on the results 
Is the glass half empty or half full? The results of Study I-III can be interpreted in different 
ways, related to this common expression. In the peer review process of Study II, we were 
asked if the results indicated that we should stop using therapist guided internet programs 
for the target-group, since it only showed advantage on some measures and time points. The 
same question could also be asked regarding internet self-help, which was not more effective 
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than control. On the other hand, when the same program was used in Study III, it had very 
similar effects on drinking as the face-to-face treatment, which was similar in content to 
many forms of Cognitive Behavioural Therapy for substance use disorders (Magill and Ray 
2009). So, the answer to the main question - if an internet intervention is an effective treat-
ment option for people with alcohol use disorder – depends on how the overall evidence for 
both internet and face-to-face interventions of alcohol use disorders are interpreted. Many 
different interventions seem to produce change in alcohol use. The most recent meta-analysis 
on twelve-step and cognitive behavioural treatments, did not find significant differences 
when they were compared to other specific treatments. The dodo-bird verdict (i.e. all thera-
pies are equally effective) seem to still be alive in treatment of alcohol use disorders. It is 
important to note that this verdict refers to differences between established therapies, not 
doing just anything.  
 
But do we need to treat people with alcohol use disorders at all or will they find ways to 
change by themselves? Some of the reduction in alcohol use over time seen in trials is not 
related to treatment and could be observed when just measuring peoples drinking at two time 
points (McCambridge et al. 2014), but not all of it. There seem to be at least some additional 
effect of alcohol treatment. An important thing that internet interventions can add is that it 
will get more people to take the first step. Broadening the base of alcohol treatment (Institute 
of Medicine 1990) to allow more people to find ways of changing their alcohol use problems 
is still what both researchers and clinicians should focus their work on. Internet alcohol in-
terventions should at this point be recognized as one of the established ways to deliver pre-
vention and treatment. 
 
7.14 Conclusion  
Users of the internet alcohol program at Alkoholhjälpen have considerable problems with 
alcohol and health. They change their alcohol use, symptoms of alcohol used disorders, anx-
iety and depression, with moderate to large within-group effect sizes at follow-up. Individuals 
choose internet support because it is easy to access and because it is possible to be anony-
mous. The way of communicating makes therapist guided internet treatment, different from 
face-to-face treatment and this affect the alliance between the therapist and the user. Differ-
ent forms of internet alcohol interventions for alcohol use disorders do not seem to have 
significantly different effects. Guided internet programs can be more effective than infor-
mation only. Guided internet treatment is no less effective than corresponding face-to-face 
treatment for alcohol use disorder. 
 
Internet alcohol interventions are an effective treatment alternative. Even if there is room for 
improvement, the support for this conclusion is now similar to that of other forms of inter-
ventions for alcohol use disorders. 
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